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Washington,  D.  C,  October  31,  1932. 
To  the  President: 

THE  YEAR  IN  AGRICULTURE 

In  any  period  of  deep  and  prolonged  depression  it  is  difficult  to 
recognize  exactly  the  first  signs  of  improvement.  Nevertheless,  it  is 
significant  that  after  a  ruinous  3-year  decline  agricultural  prices  rose 
materially  during  July,  August,  and  September  of  1932.  In  October 
they  receded  somewhat,  but  not  to  the  lows  registered  in  midsummer. 
Agriculture  felt  the  shock  of  this  depression  earlier  and  harder  than 
other  industries,  and  it  may  lead  in  the  recovery. 

Farm-commodity  prices  rose  from  52  per  cent  of  the  pre-war  level 
in  June,  1932,  to  59  per  cent  of  that  level  in  September;  in  the  suc- 
ceeding month  they  fell  off  3  points  to  56  per  cent.  The  months  dur- 
ing which  the  farm-commodity  price  index  rose  saw  an  opposite 
movement  in  the  prices  of  the  things  that  farmers  usually  buy.  The 
index  for  this  group  of  commodities  dropped  from  110  to  106  per  cent 
of  the  pre-war  average.  These  opposite  price  movements  increased 
the  unit  purchasing  power  of  agricultural  products  16  per  cent. 

Considered  merely  as  net  gain,  that  was  not  much.  But  the  change 
was  encouraging.  It  was.  the  first  substantial  improvement  in 
agricultural  prices  since  the  onset  of  the  depression  in  1929.  Further- 
more, it  applied  to  certain  branches  of  agriculture  that  were  heavily 
burdened  with  surpluses.  The  index  for  cotton  and  cottonseed 
prices  rose  between  June  15  and  September  15  from  37  to  57;  in  the 
same  period  the  index  for  the  prices  of  meat  animals  rose  from  57  to 
67;  the  dairy-products  index  rose  from  62  to  67;  and  the  poultry  and 
poultry -products  index  from  59  to  84.  On  the  other  hand,  the  index 
for  grains  dropped  from  44  to  41;  and  that  for  fruits  and  vegetables 
from  82  to  68.  # 

To  some  slight  extent  this  improvement  in  prices  reflected  a 
reduction  in  the  supply  of  farm  commodities.  It  resulted,  mostly, 
however,  from  many  fundamental  readjustments  in  the  financial  and 
business  world.  As  the  year  advanced  bank  failures  declined. 
Easier  credit  conditions  and  lower  interest  rates  furnished  a  basis  for 
renewed  enterprise.  Confidence  in  the  business  outlook  increased. 
This  was  shown  by  a  considerable  recovery  in  the  bond  and  stock 
markets.  Stronger  markets  seemed  to  mark  the  end  of  uncertainty 
and  the  return  of  confidence. 

This  renewed  confidence  is  not  confined  to  the  United  States. 
Gold  is  again  coming  into  this  country,  indicating  restored  world 
confidence  in  the  American  dollar.  In  Europe  the  Lausanne  agree- 
ment, the  firmer  tendency  of  prices  of  many  products,  and  the  rise  in 
the  American  stock  market  favorably  influenced  foreign  business 
sentiment. 
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These  readjustments  and  the  changing  outlook  are  providing  a 
basis  for  an  improvement  in  the  demand  for  agricultural  products. 
While  unemployment  and  reduced  wages  of  urban  consumers  are  still 
a  great  handicap  in  the  marketing  of  farm  products,  the  upturns  in 
the  financial  situation  in  the  past  few  months,  if  sustained,  will 
be  a  stimulus  to  increase  employment  and  will  thus  increase  the 
purchasing  power  of  urban  consumers.  Furthermore,  the  improve- 
ment in  the  prices  of  agricultural  products  will  increase  the  demand 
for  manufactured  goods  and  thus  give  further  impetus  to  a  general 
revival  in  business  activity.  This  in  turn  wall  add  further  strength  to 
the  market  for  agricultural  products. 

In  planning  production  and  marketing  for  another  year,  farmers 
must  bear  in  mind,  of  course,  that  the  road  to  recovery  may  not  be  a 
continuous  and  rapid  climb.  Temporary  setbacks  are  to  be  expected. 
But  there  are  many  indications  that  material  improvement  in  the  in- 
come from  agriculture  will  occur  within  the  next  few  years. 

In  this  annual  report  conditions  of  the  past  year  rather  than  pros- 
pects must  necessarily  predominate.  Recent  changes,  though  full  of 
promise,  have  not  yet  greatly  bettered  the  farmers'  position.  It  is 
my  purpose  to  analyze  this  position  frankly.  I  shall  summarize  the 
geceral  condition  and  show  its  bearing  upon  farm  incomes,  com- 
modity prices,  land  valuations,  taxation,  credit,  and  exports  and 
imports  of  farm  products. 

Demand 

The  current  depression  has  caused  greater  shrinkage  in  demand  for 
farm  commodities,  in  farm-commodity  prices,  and  in  farm  incomes 
than  has  any  similar  decline  recorded  in  the  last  70  years.  Consump- 
tion of  the  more  expensive  commodities  has  declined.  Consump- 
tion of  the  cheaper  commodities  has  remained  practically  unchanged, 
and  indeed,  in  some  cases  has  increased.  Nevertheless,  prices  of  all 
commodities,  have  fallen.  Farmers  have  had  to  take  terrific  price 
cuts  to  move  their  goods.  The  situation  has  demonstrated  again  the 
old  truth  that  it  takes  purchasing  power,  as  well  as  consumption,  to 
keep  prices  up. 

Farmers  have  witnessed  a  precipitate  fall  in  purchasing  power. 
The  factory  pay-roll  index  for  the  United  States,  for  example,  was  50 
per  cent  lower  in  the  first  quarter  of  1932  than  in  the  first  quarter  of 
1928.  Railroad  pay  rolls  were  about  40  per  cent  lower,  and  construc- 
tion pay  rolls  about  80  per  cent  lower.  Generally  speaking,  it  was 
the  same  in  foreign  countries.  In  some  of  the  principal  countries 
that  take  American  farm  products,  employment  and  consumer  buying 
power  declined  more  than  in  the  United  States.  Our  agricultural 
exports  therefore  had  to  fall  in  volume,  and  even  more  in  value.  In 
the  two  crop  years  1929-30  and  1930-31,  farm  exports  from  the 
United  States  declined  twice  as  much  in  value  as  in  volume.  This 
meant  that  American  farmers  were  exporting  their  surpluses  at  bar- 
gain prices.  Even  so,  great  surpluses  remained  unsold.  But  for 
price  cuts,  the  surpluses  would  have  been  mountain  high.  Reduced 
buying  power  abroad  was  not  the  only  cause  of  the  drop  in  our  agri- 
cultural exports.  Increased  farm  production  in  Europe  and  else- 
where had  a  great  deal  to  do  with  it.  So  did  import  restrictions 
established  by  foreign  countries  because  of  their  reduced  buying  power 
and  because  of  their  desire  to  maintain  their  gold  reserves.     Recent 
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export  statistics  bear  out  what  I  emphasized  in  my  report  last  year, 
namely,  the  impossibility  of  maintaining  our  agricultural  export  trade 
at  the  volume  it  reached  during  the  World  War  and  immediately 
after. 

Stability  of  Production 

In  the  last  few  years  changes  in  demand  have  predominated  over 
changes  in  production  as  the  chief  cause  of  price  declines.  Agricul- 
tural production  in  the  United  States  has  been  fairly  stable  since 
1924.  There  have  geen  regional  ups  and  downs  and  shifts  in  the 
importance  of  different  crops.  Grain  production  has  declined,  while 
the  production  of  meat  animals  has  remained  about  the  same.  The 
production  of  dairy  products,  poultry,  truck  crops,  and  fruits  has 
increased.  Cotton  production  declined  this  year.  Broadly,  declines 
in  some  directions  have  been  offset  by  gains  in  others. 

It  is  inaccurate  to  attribute  the  price  slump  in  recent  years  solely 
to  general  agricultural  expansion.  It  can  be  attributed  in  part  to  the 
fact  that  production  did  not  fall  so  rapidly  as  demand.  In  this 
respect  the  agricultural  reaction  to  the  depression  was  very  different 
from  the  industrial  reaction.  In  1931  farm  production  in  the  United 
States  was  about  the  same  as  it  was  in  1928,  whereas  the  production  of 
nonagricultural  commodities  was  nearly  50  per  cent  less.  This  is  not 
said  in  criticism  of  farmers.  Farm  production  can  not  be  adjusted 
(quickly  to  changes  in  demand.  This  fact  is  a  disadvantage  to  the 
individual  farmer.  It  makes  agriculture  the  great  shock  absorber 
and  stabilizing  influence  in  hard  times.  Sustained  farm  production, 
though  it  helps  to  force  prices  down,  makes  life  easier  for  wage  earners 
with  reduced  incomes,  and  lessens  the  burden  of  unemployment  relief. 
It  is  necessity,  of  course,  and  not  philanthropy,  that  obliges  agricul- 
ture to  fill  this  role.  Nevertheless,  agriculture  does  so,  to  the  sub- 
stantial benefit  of  the  community.  This  should  be  remembered  when 
farmers  ask  public  support  for  agricultural  relief  measures. 

Farm  Prices  and  Purchasing  Power 

During  the  depression  there  developed,  until  the  last  few  months, 
an  increased  spread  between  prices  received  by  farmers  for  their  prod- 
ucts and  prices  of  nou agricultural  goods.  From  August,  1929,  to 
August,  1932,  prices  of  all  groups  of  farm  commodities,  at  the  farm, 
declined  nearly  60  per  cent;  wheat  prices  dropped  65  per  cent,  cotton 
prices  dropped  64  per  cent,  wool  prices  74  per  cent,  and  hog  prices 
60  per  cent.  In  the  same  period  nonagricultural  prices  at  wholesale 
declined  24  per  cent.  Another  measure  of  the  disparity  is  still  more 
striking.  This  shows  the  ratio  of  prices  received  to  prices  paid  by 
farmers  at  retail  for  commodities  used  in  farm  living  and  production. 
In  August  this  ratio  was  only  54  per  cent  of  the  pre-war  ratio.  In 
other  words,  farm-commodity  purchasing  power  was  little  more  than 
half  what  it  was  before  the  war. 

Gross  Farm  Income 

Gross  farm  income  from  agricultural  production  in  the  United  States 
in  1932  will  be  lower  than  it  was  in  1931.  Gross  income  in  1931  was 
$6,955,000,000  compared  with  $9,403,000,000  in  1930  and  $11,950,- 
000,000  in  1929.     These  changes  represent  a  decline  of  more  than 
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40  per  cent  in  two  years.  The  decline  was  greater  in  the  income 
from  field  crops  than  in  the  income  from  livestock^  Before  the  war 
field  crops  yielded  the  greater  return;  since  1921  livestock  has  pro- 
duced more  income.  Recent  years  have  accentuated  the  new  trend. 
From  1924  to  1931  income  from  livestock  and  livestock  products 
dropped  only  19  per  cent,  as  compared  with  a  drop  of  nearly  74  per 
cent  in  the  income  from  grains.  Livestock  enterprises  suffer  less  from 
foreign  influences  than  do  many  field  crops,  since  they  rest  more 
broadly  on  the  home  market.  Hence  the  increasing  importance  of 
livestock  may  forecast  greater  stability  for  American  agriculture. 

Net  Incomes 

Net  farm  incomes  will  probably  decline  proportionately  more  than 
gross  farm  incomes  this  year,  just  as  they  did  in  1931  and  1930, 
since  the  expenses  of  production  have  declined  far  less  than  prices 
of  farm  products.  In  1930,  out  of  a  gross  income  of  $9,406,000,000, 
the  farmers,  after  paying  expenses  of  production,  interest,  rent,  and 
taxes,  had  $3,553,000,000  left  as  a  return  for  their  capital,  management, 
and  labor.'  In  1929  the  net  income  for  capital,  labor,  and  manage- 
ment was  $5,853,000,000.  The  average  farm  operator  that  year, 
after  paying  expenses  of  production,  interest,  rent,  and  taxes,  had 
about  $847  left.  The  average  net  return  fell  to  $566  in  1930  and  to 
$342  in  1931 .  Feeds,  hired  labor,  and  machinery  are  the  principal  items 
on  which  farmers  in  the  last  few  years  have  been  able  to  cut  down 
their  expenses.     They  have  had  little  relief  from  interest  and  taxes. 

Capital  Account 

Agriculture  has  also  lost  heavily  in  its  capital  account.  The  total 
value  of  all  capital  employed  in  agricultural  production  as  of  January 
1,  1932,  was  $44,339,000^,000,  as  compared  with  $58,249,000,000  on 
January  1,  1930,  a  decline  of  about  24  per  cent.  Farmers'  equities  in 
their  property  decline  along  with  their  current  incomes,  so  that  their 
financial  security  as  well  as  their  standard  of  living  is  impaired. 

Farm  real-estate  values  continued  to  fall  in  nearly  all  parts  of  the 
country.  In  the  12  months  ended  March  1,  1932,  the  declines 
exceeded  those  of  the  previous  year.  The  department's  index 
showing  the  estimated  per  acre  value  of  farm  land  for  the  United 
States  dropped  from  106  per  cent  to  89  per  cent  of  the  pre-war  (1912- 
1914)  average.  More  than  two-thirds  of  the  States  reported  lower 
than  pre-war  levels.  Only  two  geographic  divisions,  the  New  Eng- 
land and  the  Pacific,  with  indexes  of  116  and  118,  respectively,  reported 
average  values  higher  than  those  of  the  pre-war  period.  Average 
values  fell  3  per  cent  below  the  pre-war  level  in  the  east  and  west 
South  Central  States,  4  per  cent  below  that  level  in  the  South  Atlantic 
and  Middle  Atlantic  States,  18  per  cent  below  in  the  Mountain 
States,  19  per  cent  below  in  the  west  North  Central  States,  and  27 
per  cent  below  in  the  east  North  Central  States. 

The  current  decline  in  farm-land  values  started  not  from  a  relatively 
high  level  but  from  a  relatively  low  level.  In  that  respect  it  differs 
from  the  first  post-war  slump.  In  large  measure  the  decline  in  farm 
land  values  after  1920  liquidated  a  wave  of  speculation.  The  current 
decline  reflects  a  writing  down  of  values  to  correspond  with  a  lower1 
commodity  price  level. 
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Mortgage  Debt 

Mortgage  debt  presses  upon  American  agriculture  to-day  with 
exceptional  severity.  Total  farm-mortgage  debt  in  the  United  States 
increased  from  $3,300,000,000  in  1910  to  $7,900,000,000  in  1920,  and 
to  $9,500,000,000  in  1928.  Since  then  it  has  fallen  slightly,  largely 
as  a  result  of  foreclosures.  Interest  and  attendant  costs  on  this 
mortgage  debt  in  1930  represented  a  fixed  annual  charge  of  $568,000,- 
000.  While  the  capacity  to  carry  this  charge  has  declined  greatly 
in  the  last  two  years,  the  charge  itself  remains  about  the  same.  In 
1931  interest  on  the  farm-mortgage  debt  absorbed  about  8  per  cent 
of  the  gross  farm  income,  compared  with  4  per  cent  in  1920  and  3 
per  cent  in  1910.  In  recent  years  an  increasing  number  of  farms  have 
been  mortgaged.  The  department  estimates  that  in  1930,  40  per  cent 
of  all  farms  were  mortgaged.  The  1930  census  reported  42  per  cent 
of  all  owner-operated  farms  as  mortgaged,  compared  with  37.2  per 
cent  in  1920. 

Foreclosures  are  all  too  prevalent.  They  are  blighting  the  hopes 
of  men  who  can  get  as  much  out  of  the  land  as  anyone  could.  Keep- 
ing efficient  farm  owners  on  their  own  property  and  in  their  owti  homes 
is  to  the  interest  of  both  debtors  and  creditors.  It  is  also  to  the 
interest  of  the  Nation.  Much  mortgage  indebtedness  has  grown 
burdensome  from  forces  largely  outside  the  farmer's  control.  I  shall 
later  show  how  Federal  aid  in  the  field  of  farm  credit  has  helped. 
But  more  needs  to  be  done.  The  powers  of  our  credit  institutions 
must  be  broadened  and  legal  restrictions  relaxed  so  that  in  an  emer- 
gency like  the  present  one  efficient  farmers  can  be  given  a  fighting 
chance  to  hold  their  homes. 

Taxes 

Farm-property  taxes  have  remained  practically  unchanged  during 
the  depression,  although  in  a  very  few  States  farmers  have  received 
substantial  relief.  Taxes  for  the  country  as  a  whole  have  been,  in 
the  last  two  years,  about  166  per  cent  higher  than  they  were  in  1914. 
With  gross  farm  incomes  down  to  the  pre-war  level,  the  tax  load  is 
extremely  onerous.  As  in  the  case  of  the  mortgage-debt  burden,  its 
real  weight  has  been  doubled  by  falling  prices  since  1929.  It  takes 
more  than  four  times  as  many  units  of  farm  produce  to  pay 
the  farm  tax  bill  now  as  it  took  in  1914.  In  1931  taxes  on  farm  prop- 
erty absorbed  about  11  per  cent  of  the  gross  farm  income,  compared 
with  only  4  per  cent  before  the  war. 

I  have  repeatedly  called  attention  to  the  farmers'  unfair  tax  burden. 
It  is  a  result  not  only  of  increases  in  public  expenditures,  but  of  the 
failure  of  our  tax  system  to  allow  for  the  postwar  decline  in  farm 
incomes.  Simple  justice  requires  both  economy  in  public  expendi- 
ture and  drastic  revision  of  the  revenue  system.  Farm-tax  studies 
by  the  department  and  by  State  institutions  over  a  period  of  years 
point  to  the  conclusion  that  the  tax  system  discriminates  against  the 
farmer,  and  show  that  the  injustice  is  greater  now  than  it  was  a  few 
years  ago.  That  unfairness  exists  is  generally  acknowledged.  Its 
recognition  should  form  a  basis  for  action.  The  tax  that  discriminates 
against  the  farmer  is  the  so-called  general-property  tax.  It  is  not 
part  of  the  Federal  revenue  system.     Hence  Federal  action  is  limited 
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to  investigation  and  explanation  of  the  problem,  and  to  such  changes 
in  the  Federal  system  as  will  encourage  helpful  changes  in  State  and 
local  taxation. 

During  the  past  year  the  department  has  sought  to  ascertain:  (1) 
The  amount  and  trend  of  farm  taxation  since  1913,  by  States  and  for 
the  country  as  a  whole;  (2)  the  reasons  for  differences  and  similarities 
in  these  changes  in  various  States  and  regions;  (3)  possibilities  for 
tax  reduction  by  revision  of  the  revenue  system;  (4)  possibilities  for 
reduction  through  reorganization  of  rural  local  governments. 

This  program  of  investigation,  though  not  long  under  way,  has 
produced  significant  data,  including  reliable  figures  for  individual 
States  showing  the  amount  and  the  trend  of  farm  taxes  per  acre  since 
1913. 

Tax  revision  calls  for  substitutes  for  a  substantial  part  of  the  gen- 
eral-property tax  levy.  Income  taxes  and  excise  taxes  are  the  leading 
alternatives.  These  revenue  sources  are  now  the  main  reliance  of 
the  Federal  Government.  Attempts  by  States  to  draw  large  revenues 
from  these  sources  necessitate  coordination  of  Federal  and  State 
systems  to  avoid  new  inequalities.  There  is  increased  public  recogni- 
tion of  the  need  for  coordinating  State  and  Federal  taxes  as  a  step 
toward  State  tax  revision  for  the  relief  of  farmers  and  home  owners. 

Farm-tax  reduction  through  reorganization  of  rural  local  govern- 
ment is  an  important  possibility.  Results  of  the  department's  first 
efforts  to  appraise  the  significance  of  this  possibility  in  certain  local- 
ities will  become  available  shortly.  A  comprehensive  program  for 
farm-tax  reduction  must  reduce  waste,  ineffectiveness,  and  duplica- 
tion in  local  governmental  units. 

Credit  Conditions 

It  was  inevitable  in  the  generally  depressed  condition  of  agriculture 
that  farm-credit  facilities  should  be  strained.  Local  credit  agencies, 
such  as  country  banks  and  merchants,  depend  for  their  lending  power 
on  a  flow  of  income  into  their  communities.  When  this  flow  dwindles 
or  dries  up,  outstanding  loans  can  not  be  collected  and  new  loans  can 
not  be  made.  What  ordinarily  amounts  to  a  revolving  fund  ceases 
to  revolve.  Farm  incomes  from  the  production  of  1931  dropped  so 
low  that  country  banks  generally  could  maintain  only  a  small  fraction 
of  their  lending  power.  These  banks,  moreover,  had  to  stand  the 
additional  stress  of  the  customary  outflow  of  agricultural  funds  in 
mortgage  interest,  tax  payments,  and  so  forth. 

Agricultural  distress  affected  the  supply  of  mortgage  credit  as  well 
as  the  supply  of  bank  credit.  Delinquent  interest  payments  and  a 
high  foreclosure  rate  impressed  mortgage  lenders  unfavorably. 
Special  factors  in  the  investment  market  made  matters  worse.  Life 
insurance  companies,  the  chief  lenders  on  farm-mortgage  security, 
had  to  meet  an  exceptional  demand  for  policy  loans;  also  the  value 
of  their  railroad  and  industrial  securities  declined  drastically.  The 
Federal  land  banks  and  the  joint-stock  land  banks  found  the  bond 
market  unsatisfactory  for  the  sale  of  additional  securities.  The 
credit  stringency  tended  still  further  to  lessen  the  earning  power  of 
the  farmers.  It  handicapped  them  in  readjusting  their  crop  programs. 
It  prevented  the  efficient  utilization  of  feed  and  of  labor  time.     Often, 


REPORT  OF  THE  SECRETARY  OF  AGRICULTURE  / 

indeed,  lack  of  production  credit  compelled  the  premature  selling  of 
livestock. 

Federal  Credit  Assistance 

The  Federal  Government  relieved  this  situation  in  several  ways. 
It  authorized  production  loans  out  of  relief  appropriations  remaining 
unexpended  in  1931.  It  made  additional  provision  for  production 
loans  in  the  Reconstruction  Finance  Corporation  act.  It  amended 
the  laws  governing  the  operations  of  the  Federal  intermediate  credit 
banks  in  such  a  manner  as  to  increase  their  lending  power.  It  appro- 
priated $125,000,000  to  increase  the  capital  stock  of  the  Federal  land 
banks.  Another  measure  authorized  the  Secretary  of  Agriculture  to 
make  loans  out  of  a  $10,000,000  revolving  fund  to  assist  individuals 
in  organizing  or  enlarging  agricultural-credit  corporations  and  live- 
stock-loan companies.  This  fund  may  not  be  much  used,  because 
the  Reconstruction  Finance  Corporation  is  organizing  regional 
agricultural-credit  corporations  to  occupy  the  same  field.  Other 
Federal  legislation,  suggested  by  the  President,  helped  to  relieve  the 
farm-credit  stringency.  The  Glass-Steagall  bill  permitted  the 
Federal  reserve  banks  to  use  the  direct  obligations  of  the  United  States 
Government  as  collateral  for  Federal  reserve  notes,  and  thus  released 
gold  for  other  credit  purposes.  It  also  authorized  the  Federal  reserve 
banks  to  make  advances  to  member  banks  on  paper  eligible  for 
rediscount.  This  legislation  relieved  pressure  on  country  as  well  as 
on  city  banks  and  put  many  of  them  in  a  position  to  increase  their 
loans.  The  Reconstruction  Finance  Corporation  helped  agriculture 
through  the  relief  it  extended  to  banks  generally. 

Loans  to  Farmers 

As  already  mentioned,  relief  appropriations  granted  in  1931  provided 
some  funds  for  production  loans.  The  Department  of  Agriculture 
administered  these  funds.  It  granted  therefrom  some  51,000  loans 
aggregating  approximately  $8,195,000.  South  Dakota  farmers  bor- 
rowed $3,274,653;  North  Dakota  farmers  borrowed  $2,419,089; 
Montana  farmers  borrowed  $1,022,582;  Nebraska  farmers  borrowed 
$604,822;  Utah  farmers  borrowed  $479,703;  and  those  in  other  States 
borrowed  $394,000.  In  these  States  severe  drought  in  the  summer  and 
fall  of  1931  depleted  feed  supplies.  The  loans,  which  were  secured 
by  livestock  liens,  enabled  farmers  to  maintain  their  breeding  herds 
and  work  stock. 

This  department  also  administered  production  credit  made  available 
for  1932  in  the  Reconstruction  Finance  Corporation  act.  The 
measure  authorized  the  corporation  to  turn  over  to  the  Secretary  of 
Agriculture  $50,000,000  of  its  capital  stock,  and  a  proportion  of  the 
additional  funds  obtained  through  the  sale  of  bonds  and  debentures. 
The  corporation  thus  made  $75,000,000  available  to  the  Secretary 
for  crop-production  loans,  out  of  which  sum  $64,203,773  had  been 
loaned  to  507,643  borrowers  up  to  August  31,  1932.  The  loans, 
which  averaged  $126.47,  went  principally  to  farmers  in  the  North- 
western States  and  in  the  Cotton  Belt.  There  was  some  borrowing, 
however,  in  all  the  States  except  Rhode  Island. 
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Federal  Intermediate  Credit 

Under  the  new  law  governing  the  operations  of  the  Federal  inter- 
mediate credit  banks,  Congress  gave  these  banks  acceptance  powers 
that  broadened  their  financing  facilities,  particularly  their  marketing- 
credit  facilities.  It  made  the  debentures  of  the  intermediate  credit 
banks  eligible  as  collateral  for  15-day  notes  when  submitted  by 
member  banks  to  the  Federal  reserve  banks.  This  provision  made 
intermediate  credit  bank  debentures  more  desirable  as  a  short-time 
investment  for  commercial  banks.  The  legislation,  in  short,  in- 
creased the  marketability  of  the  debentures  issued  by  the  intermediate 
credit  banks.  As  a  result,  these  debentures  sold  in  the  summer  of 
1932  at  the  lowest  interest  rate  since  the  banks  were  organized. 
Farmers  benefited  by  a  corresponding  reduction  in  the  cost  of  inter- 
mediate bank  credit  to  agriculture. 

Agricultural-Credit  Corporations 

The  Reconstruction  Finance  Corporation  is  organizing  regional 
agricultural-credit  corporations  under  a  more  comprehensive  principle 
than  that  contemplated  in  the  legislation  appropriating  $10,000,000 
to  assist  individuals  in  buying  the  stock  of  agricultural-credit  cor- 
porations or  livestock-loan  companies.  Congress  authorized  the 
Reconstruction  Finance  Corporation  to  set  up  a  regional  credit  cor- 
poration, with  a  minimum  capital  of  $3,000,000,  in  each  Federal  land 
bank  district.  Ten  such  corporations  have  already  been  established. 
They  have  power  to  rediscount  agricultural  paper  with  the  Federal 
intermediate  credit  banks  and  the  Federal  reserve  banks  and  also 
with  the  Reconstruction  Finance  Corporation.  They  make  loans 
for  production,  including  feeding,  and  for  marketing.  They  began 
by  making  available  credit  for  the  feeding  of  livestock,  because  credit 
for  that  purpose  was  in  particularly  keen  demand.  Important 
benefits  should  result.  Previously  existing  credit  facilities  did  not, 
even  in  normal  times,  fully  meet  the  need  for  livestock-production 
credit.     In  times  of  falling  prices  they  were  wholly  inadequate. 

Federal  Land  Banks 

In  providing  $125,000,000  of  new  capital  for  the  Federal  land  banks, 
Congress  authorized  these  institutions  to  give  hard-pressed  borrowers 
more  time  to  pay  their  loans.  It  earmarked  for  that  specific  purpose 
$25,000,000  of  the  amount  appropriated.  The  sum  became  immedi- 
ately available  for  the  relief  of  farmers  who  could  not  meet  their 
payments.  The  law  provided  that  this  $25,000,000  should  be  used 
exclusively  to  supply  the  Federal  land  banks  with  funds  to  use  in 
place  of  the  money  of  which  they  would  be  temporarily  deprived  by 
granting  extensions.  It  directed  the  banks  to  grant  extensions 
whenever,  in  their  judgment,  conditions  warranted.  This  policy  is 
financially  sound,  as  well  as  humane.  The  emergency  that  makes 
many  farmers  unable  to  carry  their  mortgages  will  pass.  When  farm 
earning  power  revives,  debts  hard  to  pay  now  will  be  paid  easily. 
Farm  solvency  will  be  restored,  and  farm  owners  will  keep  their  farms. 
It  would  be  a  loss  to  the  Federal  land  banks,  as  well  as  to  the  farmers, 
if  circumstances  compelled  a  drastic  foreclosure  policy.  Fortunately 
that  is  not  the  case. 
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Crops  of  the  Year 

On  an  acreage  slightly  greater  than  that  of  1931,  but  smaller  than 
that  of  1930  and  1929,  the  composite  yield  of  all  field  crops  in  the 
United  States  this  year  was  about  6  per  cent  less  than  that  of  1931. 
It  was  4  per  cent  below  the  average  for  the  5-year  period  1924-1928. 

This  period  will  be  used  as  the  basis  of  production  comparisons 
throughout  this  brief  crop  survey,  except  in  the  case  of  cotton.  It 
excludes  the  drought  year  1930,  which  abnormally  lowers  the  averages 
for  the  period  1926-1930.  Cotton  production  is  compared  with  the 
average  for  the  period  1926-1930  because  cotton,  a  crop  extremely 
tolerant  of  drought,  did  not  suffer  as  much  as  other  field  crops  in  1930. 

Acreages  of  the  cash  crops  declined  greatly  this  year.  Acreages  of 
feed  crops  increased.  The  area  seeded  to  winter  wheat  in  1931  was  8 
per  cent  less  than  in  1930,  and  winter  abandonment  was  large.  Feed 
crops  partly  replaced  abandoned  winter  wheat.  In  the  Northwest 
favorable  moisture  conditions  impelled  the  farmers  to  plant  full 
acreages  of  wheat  and  feed  grains.  An  increased  acreage  of  spring 
wheat  offset  the  reduction  in  the  winter- wheat  acreage.  The  barley 
acreage  exceeded  that  of  1931  by  22  per  cent,  and  was  the  largest 
ever  sown.  Corn  acreage,  the  second  largest  on  record,  was  3.3  per 
cent  above  that  of  1931.  Oat  acreage  was  5.7  per  cent  larger  than 
that  of  1931,  and  about  equal  to  the  5-year  average.  Tobacco 
acreage  was  reduced  29  per  cent  from  1931,  cotton  acreage  9.5  per 
cent,  bean  acreage  21  per  cent,  and  rice  acreage  13  per  cent.  Broadly, 
these  drastic  readjustments  reflected  the  influence  of  low  prices  in 
the  cash-crop  markets  and  the  relatively  greater  worth  of  feed  crops. 
The  acreage  of  potatoes,  however,  increased  1  per  cent  and  that  of 
sweetpotatoes  12  per  cent.  Acreage  planted  to  vegetable  crops  for 
canning  was  greatly  curtailed. 

Wheat  production  was  extremely  short.  Winter  and  spring  crops 
combined  totalled  712,000,000  bushels — 14  per  cent  below  the  5-year 
average.  The  winter-wheat  crop  was  442,000,000  bushels,  or  20  per 
cent  below  the  average.  Spring-wheat  output  totaled  270,000,000 
bushels,  or  4  per  cent  below  the  average.  The  rye  crop  was  42,500,000 
bushels,  or  1,600,000  bushels  below  the  5-year  average.  Rice  pro- 
duction was  37,700,000  bushels,  or  about  1,000,000  bushels  below 
the  average.  Buckwheat  production  was  7,100,000  bushels,  or 
4,700,000  bushels  below  the  average.  The  bean  crop  of  10,200,000 
bags  (100  pounds  each)  is  just  below  the  average.  Harvested  peanut 
production,  at  1,019,000,000  pounds,  was  one-third  above  the  average. 

Cotton  production  was  estimated  in  October  at  11,425,000  bales. 
This  was  only  two-thirds  as  large  as  the  1931  crop  and  23  per  cent 
below  the  average  for  the  five  years  1926-1930.  Flaxseed  production 
totaled  13,000,000  bushels,  10,000,000  bushels  below  the  5-year 
(1924-1928)  average.  This  crop  was  seeded  on  a  greatly  reduced 
acreage  and  suffered  from  dry  weather. 

Corn  production  was  2,885,000,000  bushels,  or  10  per  cent  above 
the  1924-1928  average.  Increased  acreage  accounted  for  the  in- 
creased production.  The  yield  per  acre  was  slightly  below  the  1919- 
1928  average.  Oat  production  was  1,265,000,000  bushels,  as  com- 
pared with  the  5-year  average  of  1,277,000,000  bushels.  The  barley 
crop,  grown  as  already  noted  on  a  greatly  increased  acreage,  was 
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313,000,000  bushels,  or  43  per  cent  above  the  5-year  average.  Grain- 
sorghum  production,  at  116,000,000  bushels,  was  18  per  cent  above 
the  average.  Hay  production,  short  for  the  third  consecutive  year, 
was  only  79,900,000  tons,  as  compared  with  the  5-year  average  of 
85,800,000  tons.  By-product  feeds,  such  as  cottonseed  meal,  flaxseed 
meal,  and  wheat  offal,  were  all  short  this  year.  Pastures  were  mate- 
rially below  the  average. 

The  tobacco  crop,  at  1,012,000,000  pounds,  was  only  five-eighths  as 
large  as  in  1931  and  287,000,000  pounds  below  the  5-year  average. 
The  greatest  reduction  was  in  the  flue-cured  type.  Light  air-cured 
tobacco,  largely  burley,  was  above  the  average  crop. 

Apple  production  was  one-fourth  below  the  5-year  average  and 
peach  production  one-fifth  below  it.  Grape  production  was  9  per 
cent  below  the  average  and  pear  production  3  per  cent  above  it.  The 
orange  and  grapefruit  crops  were  above  the  average,  though  smaller 
than  in  1931.  The  dry-prune  crop  was  slightly  above  the  5-year 
average  and  the  fresh-prune  crop  nearly  double  the  average. 

The  potato  crop,  at  357,000,000  bushels,  was  19,000,000  bushels 
less  than  in  1931  and  4,000,000  bushels  less  than  the  5-year  average. 
Sweetpotato  production  was  74,600,000  bushels,  one  of  the  largest 
crops  ever  produced. 

Livestock,  Dairy,  Poultry 

Meat  supplies  from  livestock  slaughtered  under  Federal  inspection 
during  the  first  eight  months  of  1932  were  about  2  per  cent  smaller 
than  in  the  corresponding  months  of  193 1 .  Farm  and  retail  slaughter, 
however,  increased.  Hence,  the  total  supply  was  about  the  same  as 
in  the  previous  year.  Slaughter  of  cattle  and  calves  declined  about 
5  per  cent.  Cattlemen  withheld  cows  and  heifers  from  the  market 
in  large  numbers,  and  the  number  of  cattle  on  farms  increased. 
Federally  inspected  slaughter  of  hogs  was  7  per  cent  larger  in  the 
marketing  year  ended  September  30,  1932,  than  in  the  preceding 
year,  but  the  average  weight  of  the  animals  was  less.  Slaughter 
supplies  of  lambs  in  the  marketing  year  ended  April  30  set  a  record. 
The  number  of  sheep  in  the  United  States  at  the  beginning  of  the  year 
was  likewise  at  a  record  height.  Winter  losses  of  ewes  were  heavy 
in  the  Western  States,  however,  and  the  1932  lamb  crop  was  8  per 
cent  smaller  than  that  of  1931. 

Declining  demand  compelled  livestock  producers  to  move  their 
animals  at  drastic  price  reductions.  In  the  first  eight  months  of  the 
year  the  average  price  of  slaughter  cattle  was  $5.17  a  hundred  pounds, 
as  compared  with  $6.53  in  the  corresponding  period  of  1931  and  a  5- 
year  (1927-1931)  average  of  $9.22.  Hogs  slaughtered  under  Federal 
inspection  in  the  year  ended  September  30,  1932,  brought  an  average 
price  of  only  $4.05  a  hundred  pounds,  as  compared  with  an  average  of 
$7.21  in  the  previous  year  and  a  5-year  (1927-1931)  average  of  $9.35. 
The  average  price  paid  for  sheep  and  lambs  slaughtered  under  Federal 
inspection  in  the  first  eight  months  of  1932  was  $5.87  per  hundred 
pounds,  as  compared  with  $7.72  in  the  corresponding  period  of  the 
previous  year  and  a  5-year  (1927-1931)  average  of  $11.54.  Pay- 
ments by  slaughterers  operating  under  Federal  inspection  were  about 
35  per  cent  less  in  the  first  eight  months  of  1932  than  in  the  corre- 
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sponding  period  of  1931  and  61  per  cent  less  than  similar  payments 
in  the  first  eight  months  of  1929. 

The  1932  wool  clip  was  about  7  per  cent  smaller  than  the  record 
clip  of  1931.  Wool  production  in  other  important  wool-producing 
countries,  however,  remained  high,  and  wool  prices  in  the  first  half 
of  1932  fell  to  low  levels.  As  the  year  advanced  the  demand  strength- 
ened, and  wool  prices  recovered  encouragingly. 

In  the  eight  months  ended  August  31,  1932,  the  production  of 
butter,  cheese,  condensed  milk,  and  evaporated  milk  in  the  United 
States  was  approximately  1.1  per  cent  less  than  in  the  corresponding 
period  of  1931.  This  small  decrease  resulted  from  light  feeding  and 
unfavorable  pasture  conditions  in  many  States.  The  number  of 
milk  cows  on  farms  increased,  as  it  has  done  steadily  since  1928.  The 
increase  in  1931  was  between  3  and  4  per  cent,  the  largest  in  30  years. 
Though  milk  production,  owing  mainly  to  the  condition  of  pastures, 
has  not  kept  pace  during  the  last  three  years  with  the  increase  in  the 
number  of  milk  cows,  it  has  run  ahead  of  demand.  There  was  a  de- 
crease of  approximately  3.7  per  cent  in  the  consumption  of  butter, 
cheese,  condensed  milk,  and  evaporated  milk  in  the  United  States 
from  January  1  to  August  31,  1932,  as  compared  with  the  consump- 
tion in  the  corresponding  period  of  the  previous  year.  Prices  dropped 
proportionately  far  more  than  consumption.  Dairy-product  prices 
at  the  farm  in  the  first  eight  months  of  1932  were  24  per  cent  lower 
than  in  the  first  eight  months  of  1931. 

Production  of  eggs  on  farms  was  about  3.2  per  cent  less  in  the  first 
half  of  1932  than  in  the  first  half  of  1931.  It  was  about  2.6  per  cent 
less  than  the  5-year  average  for  the  same  months  during  the  years 
1926-1930.  Commercial-flock  production,  in  the  aggregate,  did  not 
decline  proportionately  as  much.  Commercial  flocks  were  smaller 
and  less  numerous  in  the  far  West,  but  larger  and  more  numerous  in 
the  North  Atlantic  States.  Receipts  of  eggs  at  four  principal  markets 
during  the  first  half  of  the  year  were  19.6  per  cent  less  than  in  the 
corresponding  period  of  the  previous  year  and  17.6  per  cent  below  the 
5-year  average.  Egg  prices  advanced  sharply  during  the  summer 
and  early  fall.  Poultry  prices,  on  the  other  hand,  did  not  improve 
materially.  Hatchings  this  year  were  later  than  those  of  1931  and 
produced  a  larger  supply  of  broilers  for  late  summer  marketing. 
Young  chickens  in  farm  flocks  on  July  1  were  7  per  cent  more  numer- 
ous than  on  the  same  date  last  year,  and  about  equal  to  the  average 
for  the  five  years  1926-1930.  Commercial  hatcheries  also  produced 
a  somewhat  larger  number  of  chicks. 

More  complete  details  of  farm  production,  prices,  and  income  will 
appear  in  the  1933  Yearbook  of  Agriculture. 

Agricultural  Exports  and  Imports 

Exports  of  the  principal  agricultural  products  from  the  United 
States  in  the  fiscal  year  1931-32  declined  in  value  28  per  cent  from 
those  of  the  preceding  year,  50  per  cent  from  those  of  1929-30,  and  59 
per  cent  from  those  of  1928-29.  This  3-year  decline  followed  a  7- 
year  period  of  relative  stability  in  exports.  In  this  7-year  period  the 
value  of  the  exports  was  lower  than  it  was  during  the  war  and  immedi- 
ately after,  but  higher  than  it  was  before  the  war.     The  decline  during 
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1931-32  carried  the  value  of  the  principal  agricultural  exports  down 
to  about  the  level  at  the  beginning  of  the  century. 

Part  of  the  decline  reflected  the  price  slump.  But  the  exports 
dropped  heavily  in  volume  as  well  as  in  value.  In  volume  the  agri- 
cultural exports  in  1930-31  were  lower  than  in  any  other  year  since 
1909-10.  There  was  an  increase  in  1931-32,  which  made  the  total 
slightly  greater  than  that  of  1929-30.  Only  about  7.4  per  cent  of 
our  agricultural  production  was  exported  in  1930-31,  and  about  the 
same  percentage  in  1931-32.  This  ratio,  the  lowest  since  the  war, 
compares  with  12.2  per  cent  in  1928-29  and  10.2  per  cent  in  1929-30. 

Exports  of  all  the  more  important  agricultural  commodities,  except 
cotton  and  wheat,  declined  in  1931-32.  Exports  of  leaf  tobacco 
dropped  27  per  cent  in  volume  from  the  level  of  the  preceding  year. 
Exports  of  meat  and  meat  products  dropped  27  per  cent.  Exports 
of  barreled  apples  increased,  but  exports  of  nearly  all  other  fruits 
decreased. 

Cotton  exports  advanced  27  per  cent — from  7,180,000  bales  of  500 
pounds  (including  linters)  in  1930-31  to  9,131,000  bales  in  1931-32. 
An  increased  demand  in  the  Orient,  the  result  of  a  short  crop  in  India, 
accounted  principally  for  the  gain.  Exports  of  cottonseed  oil  in- 
creased from  26,353,000  pounds  in  1930-31  to  41,038,000  pounds  in 
1931-32.  Exports  of  wheat,  including  flour,  increased  slightly  from 
131,475,000  bushels  in  1930-31  to  135,797,000  bushels  in  1931-32. 

Imports  of  principal  agricultural  products  (excluding  forest  products 
and  rubber)  decreased  in  both  volume  and  value.  The  value  of  these 
imports  totaled  $1,066,942,000  in  1930-31  and  $783,475,000  in  1931-32, 
a  decline  of  28  per  cent.  The  principal  decreases  in  volume  were  in 
imports  of  wool,  31  per  cent;  oil  cake  and  oil  meal,  24  per  cent;  palm 
oil,  30  per  cent;  and  copra,  21  per  cent.  Imports  of  flaxseed  increased 
77  per  cent.  Imports  of  silk,  coconuts,  and  coffee  declined  slightly 
and  those  of  olive  oil  increased  slightly. 

DEPARTMENT  EXPENDITURES  AND  INCOME 

This  year,  perhaps  more  than  ever  before,  the  need  for  plain  speak- 
ing on  public  expenditures  is  imperative.  Because  incomes  have 
dropped  and  taxes  have  not,  public  interest  in  Government  expendi- 
tures is  at  a  high  pitch.  Every  public  institution,  no  matter  how 
essential  its  activities  or  how  lofty  its  objectives,  is  to-day  on  trial. 
Though  our  agricultural  institutions  have  a  long  and  honorable  history, 
they  are  not  exempt  from  current  criticism.     They,  too,  cost  money. 

Accordingly  it  becomes  a  duty  and  a  necessity  for  every  public 
institution  to  spread  before  the  public  not  only  the  customary  sta- 
tistical statement  of  its  expenditures,  but  also  a  simple,  intelligible 
statement  of  how  it  spends  its  money,  and  what  return  the  public 
gets  on  the  investment.  I  propose  to  do  that  for  the  Department  of 
Agriculture  in  the  remainder  of  this  annual  report.  No  attempt  to 
propagandize  will  be  made.  The  effort  will  be  to  set  forth  un- 
varnished facts.  The  pages  immediately  following  explain  how  the 
investment  is  made;  subsequent  sections  of  the  report  describe  spe- 
cifically, if  incompletely,  the  return  on  the  investment  "during  the  past 
year. 
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The  expenditures  and  obligations1  of  the  Department  of  Agriculture 
for  the  fiscal  year  ended  June  30,  1932,  amounted  to  more  than  $300,- 
000,000— specifically,  to  $306,400,098.  This  is  a  vast  sum  of  money. 
How  was  it  spent?  Was  it  all  for  agriculture?  How  much  of  it 
went  for  research,  for  law  enforcement,  for  services  of  one  kind  or 
another?  Why  has  this  total  mounted,  during  the  fiscal  years  1931 
and  1932,  to  double  the  average  of  the  preceding  eight  years?  These 
are  fair  questions. 

First,  take  the  1932  total  apart  (Table  1)  and  see  what  it  is  made  of: 

Table   1. — Expenditures    and   obligations    of  the    United   States    Department    of 
Agriculture  for  the  fiscal  year  1932 


Item 


Amount 


Percent- 
age of 
total 


(1)  Road  construction  (including  $188,660,236  paid  to  the  State  for  Federal-aid 

highways) 

(2)  Emergency  relief  loans 

(3)  Payments  to  States  for  support  of  agricultural  experiment  stations,  extension 

work,  and  cooperative  forestry  activities,  including  fire  prevention 

(4)  Ordinary  activities 

(a)  Of  general  public  interest,  $36,372,082  (11.87  per  cent). 
(6)  Primarily  for  agriculture,  $30,758,947  (10.04  per  cent). 

(5)  Total,  Department  of  Agriculture,  all  purposes .- 


$212,  421,  775 
10,  806,  829 


16,  040,  465 
67, 131,  029 


3,  400,  098 


69.33 
3.53 


5.23 
21.91 


100.00 


Even  a  casual  study  of  these  figures  will  disclose  certain  important 
facts.     I  call  your  attention  to  three: 

(1)  Over  four-fifths  (81  per  cent)  of  the  1932  expenditures  of  the 
Department  of  Agriculture  went  to  the  general  public,  rather  than  to 
agriculture.     (Items  1  and  4  (a).) 

(2)  Of  every  dollar  expended  by  the  department,  only  10  cents  was 
spent  or  could  be  spent  on  the  ordinary  agricultural  activities  of  the 
department.     (Item  4   (6).) 

(3)  More  than  two-thirds  (67  per  cent)  of  the  total  was  allocated 
to  the  States  ($188,660,236  of  item  1  and  all  of  item  3).  The  de- 
partment served  merely  as  the  channel  through  which  the  money 
passed  from  Congress  to  the  States,  though  it  shared  with  the  States 
the  responsibility  for  supervising  the  expenditures. 

It  is  also  apparent  that  the  size  of  the  department's  expenditures 
in  1932,  as  in  1931,  is  a  direct  reflection  of  the  efforts  of  Congress  and 
the  administration  to  bolster  employment  in  a  period  of  extreme 
economic  distress.  Expenditures  of  $300,000,000  a  year  are  not 
normal  for  the  Department  of  Agriculture.  The  normal  total  during 
8  of  the  past  10  years  has  ranged  between  $125,000,000  and  $180,- 
000,000,    including   road   funds. 

Two  major  types  of  emergency  treatment  were  held  necessary 
during  the  last  two  fiscal  years.  One  was  to  put  more  men  to  work 
building  roads.  The  other  was  to  loan  money  direct  to  farmers 
suffering  from  drought,  flood,  and  unprecedented  economic  distress. 


i  The  figure  "expenditures  and  obligations,"  used  by  the  Department  of  Agriculture  for  many  years  in 
its  financial  statements,  differs  from  the  annual  Treasury  statement  of  cash  withdrawals.  "  Expenditures 
and  obligations"  covers  all  money  obligated  in  the  current  fiscal  year,  even  though  some  of  the  money  may 
not  be  paid  out  until  after  the  close  of  the  year.  This  figure  is  sometimes  several  million  dollars  above  or 
below  the  Treasury  statement  of  cash  withdrawals.  It  should  also  be  remarked  that  neither  the  word 
"expended"  nor  the  word  "  obligated"  is  a  synonym  for  the  word  "  appropriated."  These  words,  and  the 
figures  they  represent,  can  not  be  used  interchangeably. 
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The  Department  of  Agriculture  was  therefore  authorized  to  spend 
more  than  $200,000,000  on  roads  in  1932,  as  contrasted  with  ex- 
penditures of  approximately  $90,000,000  annually  in  the  years  1923- 
1930.  The  department  was  also  ordered  to  loan  to  farmers  nearly 
$50,000,000  in  1931,  and  more  than  $10,000,000  in  1932.  Roads  and 
loans,  therefore,  account  for  most  of  the  increase  in  the  expenditures 
of  this  department. 

Ordinary  Activities  for  "General  Advantage" 

Once  payments  to  the  States  (item  3,  Table  1)  and  emergency  ex- 
penditures for  roads  and  relief  loans  (items  1  and  2)  are  segregated,  it 
becomes  a  simpler  matter  to  examine  the  ordinary  activities  and  ex- 
penditures of  the  Department  of  Agriculture.  These  include  the 
research,  service,  and  regulatory  activities  that  have  been  going  on 
for  many  years.  Later  on  in  this  report,  in  the  sections  describing 
recent  results  of  our  research,  service,  and  regulatory  activities,  the 
reader  may  find  material  which  will  help  him  to  pass  judgment  on 
the  results  and  continuing  value  of  these  activities. 

The  ordinary  activities  of  the  department  required  in  the  fiscal 
year  1932  an  expenditure  of  $67,131,029.  That  sum  is  about  a  fifth 
of  the  department's  total  expenditures  and  about  1%  per  cent  of  the 
total  1932  expenditures  of  the  entire  Federal  Government. 

These  ordinary  activities  include,  in  the  first  place,  the  enforce- 
ment of  some  50  regulatory  laws.  There  is  likewise  a  long  list  of 
other  legislative  acts  requiring  special  research  and  services.  More 
than  a  score  of  these  laws  have  been  enacted  within  the  past  10  or  12 
years.  There  are  the  grain  futures  act,  the  packers  and  stockyards 
act,  the  produce  agency  act,  the  cotton  statistics  act,  the  perishable 
agricultural  commodities  act,  the  air  commerce  act,  etc.  To  carry 
out  the  intent  of  Congress  as  specified  in  these  laws  requires  trained 
personnel  and  equipment,  and  trained  personnel  and  equipment  re- 
quire money.  Cousidering  only  the  score  of  laws  enacted  within  the 
past  dozen  years,  their  enforcement  required  more  than  $17,000,000 
of  the  department's  1932  expenditures  for  ordinary  activities. 

Of  most  importance,  however,  is  the  solid  fact  that  through  its 
ordinary  activities  the  Department  of  Agriculture  serves  every  citi- 
zen in  the  land,  regardless  of  his  occupation.  It  is  only  nominally  the 
farmers'  branch  of  the  Federal  Government.  It  was  recommended 
by  Lincoln  for  " general  advantage."  It  has  existed  with  general  ad- 
vantage ever  since. 

The  department  deals  fundamentally  with  the  food  supply — how 
to  produce  it,  where  to  produce  it,  how  to  protect  it,  how  to  keep  it 
healthful,  how  to  pack  it,  how,  where,  and  when  to  sell  it.  The 
department  has  been  charged  with  a  wide  and  inclusive  group  of 
services  that  are  not  limited  to  agricultural  implications.  These  range 
from  the  daily  weather  reports,  food  and  drug  regulation,  nutritional 
research,  commodity  standardization  and  inspection,  to  the  building 
of  highways  used  by  all  the  people,  and  the  control  and  conservation 
of  the  national  forests  which  are  the  property  of  all  citizens  jointly. 

It  requires  no  intimate  understanding  of  the  work  of  the  Weather 
Bureau  to  recognize  that  its  activities  are  clearly  of  general  public  in- 
terest. The  daily  weather  reports  on  page  1  of  every  newspaper  are 
a  reminder.     The  bureau's  flood  and  storm  warnings,  its  forecasts 


REPORT  OF  THE  SECRETARY  OF  AGRICULTURE         15 

• 

and  observations  on  land,  on  sea,  and  in  the  air,  are  further  evidence. 
Shipping  could  not  do  without  the  services  of  the  Weather  Bureau, 
nor  could  aviation.  Cities  on  the  coast  subject  to  hurricanes  or  on 
rivers  subject  to  flood  anxiously  watch  Weather  Bureau  reports  on 
the  probable  path  of  a  hurricane,  or  the  rise  of  a  river,  and  prepare 
themselves  accordingly.  Farmers,  contractors,  and  other  business 
men  observe  frost  warnings,  forecasts  of  rain  or  snow,  of  heat  waves 
or  cold  waves.  The  service  of  the  Weather  Bureau  goes  to  all  the 
people,  day  in,  day  out. 

That  the  general  public  has  a  stake  in  the  national  forests  should 
require  no  proof  at  this  late  date.  To  protect  and  maintain  the 
161,360,691  acres  in  the  national  forests  is  the  task  of  the  Forest 
Service  of  the  Department  of  Agriculture.  Our  forests  constitute  a 
natural  resource  of  immeasurable  value,  not  simply  for  their  timber, 
but  perhaps  even  more  for  their  beneficial  influence  on  soil  conserva- 
tion, watershed  protection,  and  climate,  and  for  their  constantly  in- 
creasing use  for  recreation  and  game  conservation.  By  the  same 
token  the  work  of  the  Biological  Survey,  in  acquiring  and  maintain- 
ing game  preserves,  in  research  designed  to  help  protect  beneficial 
wild  life  and  to  eradicate  or  control  injurious  wild  life,  likewise  serves 
the  general  public,  rather  than  any  one  segment  of  the  public. 

I  have  said  one  function  of  this  department  is  to  assure  the  health- 
fulness  of  the  food  supply  of  the  Nation.  Enforcement  of  the  pure 
food  and  drug  laws  at  once  comes  to  mind.  At  a  cost  of  about  1 
cent  per  capita,  the  Food  and  Drug  Administration  protects  the 
public  against  adulterated  products,  guarantees  that  a  package  will 
contain  what  the  label  says  it  contains,  and  in  so  doing  serves  con- 
sumers, processors,  and  producers. 

Protection  of  the  consumer's  meat  supply,  through  the  activities  of 
the  Bureau  of  Animal  Industry,  comes  under  the  same  general  head. 
Meat  inspection,  conducted  at  some  800  establishments  in  250  towns 
and  cities,  insures  that  the  Nation's  meat  supply  is  free  from  disease 
and  that  every  step  of  the  slaughtering  and  shipping  in  those  estab- 
lishments is  conducted  according  to  the  best  principles  of  sanitation. 
The  average  cost  of  this  inspection  is  between  6  and  7  cents  per  ani- 
mal. The  campaign  to  eradicate  bovine  tuberculosis  from  cattle  is  of 
immediate  concern  to  milk  consumers,  particularly  children.  Begun 
in  1917,  this  campaign  thus  far  has  reduced  the  estimated  prevalence 
of  tuberculosis  in  cattle  from  more  than  4  per  cent  to  about  1.4  per 
cent. 

Ordinary  Agricultural  Expenditures  Take  10  Per  Cent 

These  activities — weather  service,  forest  and  game  conservation, 
and  maintenance  of  the  healthfulness  of  the  food  supply — absorb  more 
than  half  the  ordinary  expenditures  of  the  department.  To  be  exact, 
in  the  fiscal  >  year  1932  they  absorbed  $36,372,082. _  Many  smaller 
items — certain  research  projects  in  human  nutrition  in  the  Bureau  of 
Chemistry  and  Soils  and  in  the  Bureau  of  Home  Economics,  entomo- 
logical services  to  householders  and  city  gardeners,  and  a  long  list  of 
others — might  logically  be  added  to  this  list.  They  would  swell  the 
total  of  expenditures  in  this  classification  by  another  $2,000,000  or 
$3,000,000.  But  the  relationship  of  the  department  to  the  welfare  of 
the  general  public  should  be  apparent  from  what  has  already  been 
said. 

146526—32 2 
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The  remaining  ordinary  expenditures,  $30,758,947 — amounting  to 
10  per  cent  of  the  total  expenditures  of  the  department,  about  0.5  per 
cent  of  the  total  expenditures  of  the  Federal  Government — are  in 
purpose  primarily  agricultural.  In  effect,  they  are  of  as  much  concern 
to  industry,  to  commerce,  and  to  the  general  public  as  to  agriculture. 

Thus  the  fertilizer  industry  and  the  national  defense  share  with 
agriculture  the  benefits  of  the  department's  part  in  making  cheap 
nitrogen  from  the  air.  The  textile  industry,  retailers,  and  consumers, 
as  well  as  the  cotton  farmer,  have  an  interest  in  new  uses  developed 
for  cotton.  The  paint  trade,  as  well  as  the  farmer,  awaits  the  results 
of  research  on  the  wilt  disease  of  flax.  The  tanning,  furniture,  and 
upholstery  industries,  as  well  as  the  stockman  and  the  lumberman, 
have  an  interest  in  the  effort  to  establish  blight-resistant  chestnut 
trees.  Go  down  the  list  of  the  department's  research  and  service 
activities — in  plant  and  animal  breeding ;  veterinary  medicine ;  defense 
against  insects,  parasites,  and  diseases;  chemical  research  related  to 
farm  products;  fertilizer  studies;  the  fundamental  chemistry,  physics, 
and  bacteriology  of  the  soil;  collection  and  dissemination  of  agricul- 
tural statistics,  and  their  interpretation — in  all  these,  and  in  others  too 
numeroup  to  list  here,  there  is  a  vital  element  of  public  interest. 
Agriculture  could  not,  even  if  it  would,  restrict  the  results  of  these 
research  and  service  activities  to  the  farm. 

The  criticism  is  sometimes  made  that  Government  engages  in  too 
many  activities,  that  it  interferes  with  the  rights  and  privileges  of  the 
individual.  That  criticism  is  frequently  justified.  I  doubt  if  it 
applies  to  much  of  the  work  of  this  department.  No  reasonable  per- 
son would  consider  the  building  of  highways,  protection  of  the  forests, 
protection  of  the  food  supply,  the  service  of  the  Weather  Bureau 
unnecessary  or  improperly  in  conflict  with  individual  rights.  In  gen- 
eral, the  guiding  principle  of  this  department,  as  elaborated  in  many 
legislative  acts,  is  to  undertake  tasks  which  the  individual  can  not 
do  for  himself,  to  do  necessary  things  which  would  otherwise  not  be 
done. 

Most  of  the  services  of  the  department  are  worth  more  than 
they  cost.  Congress  ordered  them  and  Congress  will  cancel  the 
order  if  there  is  reasonable  objection  and  real  evidence  that  a  service 
is  not  worth  the  tax  burden  it  causes.  In  these  days  every  public 
institution  should  be  ready  not  only  to  spread  before  the  public  the 
unvarnished  facts  of  its  expenditures,  but  should  also  be  ready  to 
accept  gracefully  whatever  economies  or  curtailments  are  necessary. 
This  department  is  ready  to  do  so.  The  real  question  is  whether  any 
particular  service,  such  as  road  building  or  meat  inspection,  is  necessary 
in  an  economic  emergency.  If  there  is  any  item  not  justified  by  its 
service  value  to  the  Nation  as  a  whole,  it  should  be  cut  off  the  program. 
But  as  the  basis  for  judgment  let  us  use  the  facts  and  all  the  facts. 

The  tabular  matter  that  follows  presents  the  facts  about  the  ex- 
penditures of  the  Department  of  Agriculture  for  the  fiscal  year  1932, 
classified  by  types  of  activity  and  by  organization  units,  and  gives 
details  on  payments  to  States  and  road  expenditures.  The  tabulation 
on  page  20  gives  the  income  from  department  activities,  which  during 
1932  amounted  to  $23,512,317,  not  including  the  value  of  collateral 
against  loans,  valued  at  $12,175,239.  This  total,  $35,687,556,  sub- 
tracted from  the  gross  expenditures  and  obligations  of  $306,400,098, 
leaves  the  net  expenditures  and  obligations  of  $270,712,542. 
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Expenditures  and  Obligations 

Expenses  incurred  under  appropriations  administered  by  the  De- 
partment of  Agriculture  for  activities  prosecuted  during  the  fiscal 
year  ended  June  30,  1932,  including  road -construction  work  and 
emergency  relief  loans,  totaled  $306,400,098.  Of  this  amount 
$300,026,509  was  disbursed  within  the  fiscal  year,  leaving  $6,373,589 
in  obligations  created  during  the  year  unpaid  on  June  30,  1932.2 
The  total  of  $306,400,098  expended  and  obligated  for  activities  con- 
ducted during  the  fiscal  year  1932  was  distributed  by  types  of  activity 
and  by  organization  units  as  indicated  in  Tables  2  and  3. 


Table  2. — Expenditures  and  obligations  classified  by  types  of  activity. 


General  activities 

Payments 

to  States 

(exclusive  of 

Federal-aid 

road  funds) 

Road  con- 
struction 
funds 

Emergency 
relief  loans 

Total 

Type  of  activity 

Amount 

Per 
cent 

Amount 

Per 
cent 

Research 

$17, 718, 049 
2, 540, 118 

12, 118, 145 
11,996,034 
22,  758,  683 

°26.4 
3.8 

18.0 
17.9 
33.9 

» $4,  357, 000 
d  8,  662,  466 

"$488,814 

$22,  563, 863 
11, 202,  584 

12, 118, 145 

11,  996,  034 

36,  662,  646 

211,856,826 

7.4 

3.6 

Eradication    or    control 
of    crop    and    animal 

4.0 

Regulatory  work 

3.9 

Public-service  activities.- 
Road  construction 

« 3, 020, 999 
(*) 

/  76, 135 
211, 856,  826 

"$10, 806, 829 

12.0 
69.1 

Total 

Percentage  of  grand  total . 

67,131,029 
21.9 

100.0 

•16,040,465 
5.2 

i  212,421,775 
69.3 

10, 806, 829 
3.6 

*  306,400,098 
100.0 

100.0 

*  5.8  per  cent  of  tgrand  total. 

ft  Payments  to  S  ate  agricultural  experiment  stations  and  to  Hawaii  and  Alaska  under  Hatch,  Adams,  and 
Purnell  Acts. 

»  Highway  research  paid  from  appropriation  for  Federal-aid  highway  system. 

d  Payments  to  State  agricultural  colleges  and  to  Hawaii  and  Alaska  under  Smith-Lever,  Capper- 
Ketcham,  and  supplemental  acts. 

«  Forest  Service  items;  see  statement  "  Payments  to  States  and  road  expenditures,"  p.  18. 

'  Highway  service  activities  paid  from  appropriation  for  Federal-aid  highway  system. 

»  Includes  $10,695,591  for  loans  to  farmers  in  drought  and  storm  stricken  areas  and  for  agricultural  credits 
and  rehabilitation  loans,  and  $111,238  for  collection  of  loans. 

*  $188,660,236  paid  to  States  for  Federal-aid  roads  included  under  c    umn  "  Road  construction  funds." 
»'  See  statement  "  Payments  to  States  and  road  expenditures." 

>'  Includes  $16,189,381  for  forest  roads  and  trails,  $194,036,244  for  Federal-aid  highways  (including 
$188,660,236  paid  to  States),  and  $2,196,150  for  Mount  Vernon  Memorial  Highway.  (See  statement  "Pay- 
ments  to  States  and  road  expenditures.") 

*  Includes  $72,545,965  paid  from  emergency  appropriations  ($61,850,374  for  road  construction  and 
$10,695,591  for  relief  loans). 

*  In  addition  to  the  $300,026,509  in  payment  of  obligations  for  current  work,  $5,647,364  was  disbursed 
during  the  year  on  account  of  outstanding  obligations  incurred  in  the  fiscal  years  1931  and  1930,  making  a 
total  of  $305,673,873  in  checks  issued  during  1932.  Adding  to  this  amount  $13,301,944  in  checks  issued 
during  the  preceding  fiscal  year  but  cashed  by  the  Treasurer  of  the  United  States  in  1932  brings  the  total 
of  checks  paid  during  1932  to  $318,975,817,  as  shown  in  Budget  Statement  No.  2  (contained  in  the  general 
Federal  Budget,  volume  dated  1934)  and  in  the  statement  of  classified  receipts  and  expenditures  of  the 
Government  for  the  period  from  July  1, 1931,  to  June  30, 1932,  issued  by  the  Treasury  Department  on  July 
15,  1932. 
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Table  3. — Expenditures  and  obligations  classified  by  organization  units 


Organization  unit 

General 
activities 

Payments 
to  States 
(exclusive  of 
Federal-aid 
road  funds) 

Road  con- 
struction 

Emergency 
relief  loans 

Total 

i  $1,  227,  044 

2  1,  404,  207 

110,116 
370,283 

3  1,  708,  734 
4, 140,  941 

*  15,  272,  021 
743.  189 

5,  573,  323 
=  17,114,943 

1,  909,  749 

2,  484,  676 
6  1,  903,  591 

7  209,  225 
613,  990 

6,  826, 180 
236,  452 

3, 383,  563 

193,  941 

1,  704,  861 

$1,  227,  044 

1, 404,  207 

110, 116 

$4,  357, 000 
8, 662,  466 

4,  727,  283 

10,  371,  200 

4, 140, 941 

15,  272,  021 

Bureau  of  Dairy  Industry 

743, 189 

5,  573,  323 

Forest  Service..  -..  .  . .. 

3,  020, 999 

$16, 189,  381 

36,  325,  323 

Bureau  of  Chemistry  and  Soils. 

1,  909,  749 

2, 484,  676 

Bureau  of  Biological  Survey 

1, 903,  591 

(s) 

196,  232,  394 

196,  441,  619 

Bureau  of  Agricultural  Engineering 

613, 990 

Bureau  of  Agricultural  Economics 

6, 826, 180 

Bureau  of  Home  Economics..     .  .. 

236,452 

Plant  Quarantine  and  Control  Ad- 
ministration.   .. 

3, 383,  563 

Grain  Futures  Administration 

193,  941 

Food  and  Drue  Administration... 

1,  704,  861 

Farmers'  Seed  Loan  Office 

» $10, 806, 829 

10, 806,  829 

Total... 

67, 131,  029 

i°  16,  040, 465 

io  212,  421,  775 

10, 806, 829 

"  306, 400, 098 

i  Expenditures  listed  under  Office  of  the  Secretary  include  the  offices  of  Secretary  and  Assistant  Secretary 
and  general  supervisory  officials  such  as  the  Directors  of  Scientific,  Regulatory,  and  Extension  Work, 
and  the  Director  of  Personnel  and  Business  Administration;  including  the  following  organization  units 
which  serve  the  department  as  a  whole:  Divisions  of  Appointments,  Organization  and  Classification, 
Budget  and  Finance,  Accounts  and  Disbursements,  and  Purchase,  Sales,  and  Traffic;  mails  and  files,  tele- 
phone and  telegraph,  post  office,  building  guarding,  cleaning,  and  maintenance,  elevator  operation, 
mechanical  shops,  power  plant,  motor  transport,  rent  in  the  District  of  Columbia,  and  the  cost  of  the  Office 
of  the  Solicitor,  which  handles  the  legal  work  of  the  department. 

2  Includes  $987,000  for  the  job  printing,  publication,  and  binding  requirements  of  the  entire  department. 

3  Includes  $942,817  contributed  from  department  funds  toward  salaries  of  extension  agents  in  the  field, 
supplementing  direct  Federal-aid  payments  to  States  under  the  Smith-Lever,  Capper-Ketcham,  and 
other  extension  acts. 

4  Of  this  amount,  $5,946,605  was  expended  for  tuberculosis  eradication,  including  indemnities  paid  to 
livestock  owners  on  account  of  animals  destroyed,  and  $5,561,141  was  for  meat  inspection. 

5  Includes  $1,700,000  for  acquisition  of  forest  lands  and  $640,869  for  construction  of  Forest  Products 
Laboratory  building. 

6  Includes  $324,711  for  purchase  of  land. 

7  Includes  $192,749  for  construction  of  a  building  at  Alameda,  Calif. 

8  $188,660,236  paid  to  States  for  Federal-aid  road  work,  included  under  column  "Road  construction." 

9  Includes  $10,695,591  for  loans  to  farmers  in  drought  and  storm  stricken  areas  and  for  agricultural  credits, 
and  rehabilitation  loans,  and  $111,238  for  collection  of  loans. 

i°  See  statement  " Payments  to  States  and  road  expenditures,"  which  follows. 

11  Includes  $72,545,965  paid  from  emergency  appropriations  ($61,850,374  for  road  construction  and. 
$10,695,591  for  relief  loans). 


Payments  to  States  and  Road  Expenditures 

(Analysis  of  "Payments  to  States"  and  "Road  construction"  included  under  Tables  2  and  3) 
PAYMENTS    TO    STATES    (EXCLUSIVE   OF  FEDERAL-AID  ROAD  FUNDS) 

Office  of  Experiment  Stations: 

Payments  to  State  agricultural  experiment  stations  and  to 
Hawaii  and  Alaska  for  research  under  Hatch,  Adams,  and 
Purnell  Acts $4,  357,  000= 

Extension  Service: 

Payments  to  State  agricultural  colleges  and  to  Hawaii  and 
Alaska  for  extension  work  under  Smith-Lever,  Capper- 
Ketcham,  and  supplemental  acts 8,  662,  466. 
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Forest  Service: 

(a)  Payments  to  States  under  Clarke-McNary 
Act- 
Cooperative  protection  of  State  and 
private  timberlands  against  fire  (exclu- 
sive of  $63,700  for  forest  taxation  and 
timber  insurance  studies,  included 
under  "General  activities"  in  Tables 

2  and  3) $1,  654,  576 

Cooperative  distribution  of  forest  plant- 
ing stock 94,  930 

(6)   Payments    to    States    and    Territories    from 
national-forest  receipts  for  benefit  of  county 

roads  and  schools 1,  271,  493 

$3,  020,  999 

Total  pavments  to  States,   exclusive  of  Federal-aid 

road  funds 16,  040,  465 

ROAD    CONSTRUCTION 

(1)  'Forest  roads  and  trails  (Forest  Service) : 

Federal  highway  act  funds $12,  286,  214 

Appropriations  for  " General  expenses" 1,  684,  200 

"Cooperative  work"  fund 1,  718,  674 

National-forest  receipts  fund  ("Roads  and 

trails  for  States") 500,293 

$16,  189,  381 

(2)  Federal-aid  highways  (Bureau  of  Public  Roads) : 

(a)^Under  Federal  highway  act  funds- 
Normal  program — 

Administrative  expenses.     $1,  873,  118 
Highway    research    and 

service  activities 564,  949 

Payments  to  States 3  127,  367,  120 

129,  805,  187 

Special  payments  to  States 

for  restoration  of  flood- 
damaged  roads  and 
bridges — 

Alabama 50,  954 

Florida 78,926 

Georgia    and    South 

Carolina 1,  257,  412 

Missouri,  Mississippi, 
Louisiana,  and  Ar- 
kansas   805,  670 

Vermont,  New  Hamp- 
shire, and  Ken- 
tucky   187,721 

3  2,380,683 

132,  185,  870 
(6)  Under  emergency  construction 
act  of  December  20,  1930— 
Payments       (advances)       to 

States s  58,  912,  433 

Cooperation  with  States  and 
Interior  Department  in 
construction  of  public-land 

highways 2,.  937,  941 

: 61,  850,  374 

Total,  Federal-aid  highways 1 194,  036,  244 

(3)  Mount  Vernon  Memorial  Highway  (Bureau  of  Public  Roads) __       2,  196,  150 

Total,  road  construction 212,  421,  775 

1  Total  paid  to  States  for  Federal-aid  highways,  $188,660,236. 
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Income  from  Department's  Activities 

Incident  to  the  department's  work  during  the  fiscal  year  1932, 
receipts  totaling  $23,41 1,476  were  paid  into  the  Treasury,  and  fines 
were  imposed  and  judgments  recovered  by  the  courts  in  connection 
with  the  enforcement  of  regulatory  laws  amounting  to  $100,841,  as 
follows : 

Receipts: 

(1)  Deposited  to  credit  of  miscellaneous  receipts 

fund — 

From  business  on  the  national  forests $2,  294,  247 

Contributions  from  private  cooperators, 
appropriated  as  a  special  fund  ("  Co- 
operative work,  Forest  Service")  for 
road  and  trail  construction,  fire  pre- 
vention and  suppression,  brush  dis- 
posal, and  investigative  work  on 
national-forest  and  privately  owned 
lands 2,  125,  245 

From  other  sources 2,  146,  4b3 

$6,  565,  975 

(2)  Fees  collected  for  classifying  cotton,  deposited  to  credit  of 

revolving  fund  for  conducting  that  work 48,  421 

(3)  Seed  and  other  loan  collections 4  16,  182,  148 

(4)  Reimbursement  to  various  department  appropriations  for 

expenditures  made  therefrom 614,  932 

Total  receipts 23,  411,  476 

Tines:  Fines  imposed  and  judgments  recovered  by  the  courts  in  con- 
nection with  violations  of  statutes  intrusted  to  department  for 
enforcement __  100,  841 

Total  income  from  activities  of  Department  of  Agriculture.     23,  512,  317 
Savings  in  1932 

The  foregoing  statistics  do  not  reveal  the  fact  that  during  the  fiscal 
year  1932  permanent  savings  of  $4,665,200  were  made  in  conducting 
the  ordinary  activities  of  the  department  and  will  be  covered  into  the 
general  Treasury.  In  addition,  unexpended  balances  of  approximately 
$7,902,000  accrued  on  special  appropriations  for  loans,  roads,  etc.,  will 
also  be  returned  to  the  Treasury. 

The  savings  in  expenditures  for  ordinary  activities  were  made  pos- 
sible by  reducing  pay  roll,  travel,  and  supply  expenses,  by  curtailing 
and  postponing  activities,  and  by  readjusting  the  program  of  work 
both  in  Washington  and  at  the  field  stations  of  the  department.  To 
make  such  savings  required  an  earnest  and  conscientious  effort  by  the 
whole  staff  of  the  department,  an  effort  that  was  promptly  forthcoming 
in  view  of  the  general  financial  situation  of  both  the  Federal  Govern- 
ment and  the  taxpayer.  Economizing  in  this  manner,  it  should  be 
made  plain,  is  not  a  simple  task,  for  similar  efforts  at  economizing  have 
already  been  made  each  year  by  the  department,  by  the  Bureau  of  the 
Budget,  and  by  the  Appropriation  Committees  of  the  House  and 
Senate.  Every  item  in  an  appropriation  bill  is  subjected  to  exacting 
scrutiny  by  all  these  agencies  before  the  funds  are  made  available. 

*  In  addition,  there  was  deposited  and  held  by  the  department  at  the  close  of  the  fiscal  year  collateral 
against  loans,  valued  at  $12,175,239. 
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Appropriations  and  Savings,  1933 

The  1932  savings  in  almost  every  case  were  continued  over  into  1933 
in  the  form  of  reduced  appropriations,  and  constituted  about  one-half 
of  the  $10,000,000  reduction  in  the  1933  appropriations  for  the  ordi- 
nary activities  of  the  department.  Under  the  economy  act  the 
amount  which  the  department  can  spend  for  paper  and  for  printing 
and  binding  has  been  reduced  by  approximately  40  per  cent,  or  to 
$340,000  less  than  in  1932.  Because  of  the  economy  act  and  the 
reduced  appropriations,  the  pay-roll  expenditures  of  the  department 
for  1933  will  be  reduced,  it  is  estimated,  by  more  than  $5,000,000. 
In  addition,  vacancies  are  being  left  unfilled  wherever  possible,  and 
166  superannuated  employees  were  retired  from  the  service  in  the 
first  two  months  of  the  current  fiscal  year,  making  possible  further 
savings  of  more  than  $1,000,000.  The  money  saved  by  the  compul- 
sory furlough  and  through  vacancies  left  unfilled  is  impounded  and 
returned  to  the  Treasury. 

The  regular  appropriation  act  for  the  fiscal  year  1933,  together 
with  so-called  permanent  appropriations,  made  $185,883,236  avail- 
able for  the  work  of  this  department  for  the  year  ending  June  30,  1933. 
This  is  a  decrease  of  38.3  per  cent  below  the  appropriations  charged 
to  1932.  After  the  enactment  of  the  regular  agricultural  appropria- 
tion bill,  however,  Congress  passed  the  emergency  relief  and  con- 
struction act,  by  which  an  additional  $132,000,000  was  made  avail- 
able through  the  Department  of  Agriculture  for  road  construction, 
including  $120,000,000  for  advances  to  the  States  for  this  purpose. 
This  money  was  provided  for  the  relief  of  unemployment.  Including 
these  emergency  funds,  the  total  available  for  the  fiscal  year  1933  for 
the  Department  of  Agriculture  is  $317,883,236. 

Though  this  emergency  legislation  has  greatly  increased  the  funds 
for  road  construction,  the  funds  for  all  other  Department  of  Agricul- 
ture activities  during  1933  have  been  materially  reduced.  Compar- 
ing 1933  appropriations  with  those  for  1932,  we  find  that  relief  loans 
are  no  longer  a  factor  in  1933,  that  payments  to  States  (exclusive  of 
road  funds)  are  nearly  a  half  million  dollars  less  than  in  1932,  and  that 
appropriations  for  the  ordinary  activities  of  the  department  are 
smaller  than  the  1932  total  by  $10,122,694,  a  decrease  of  14.4  per  cent. 

AGRICULTURAL  RESEARCH 

The  basic  task  of  this  department  is  scientific  research.  All  its 
other  duties,  such  as  extension  and  information  work,  eradication  and 
control  of  plant  and  animal  diseases  and  pests,  weather  and  crop 
reporting,  forest  and  wild-life  administration,  regulatory-law  admin- 
istration, and  even  road  construction,  rest  upon  research.  Without 
research  the  department  could  not  carry  out  the  public  functions 
delegated  to  it  by  Congress.  The  department's  research  projects  are 
correlated  with  those  of  the  State  experiment  stations  and  other 
research  agencies.     This  prevents  duplication. 

This  annual  report  can,  as  usual,  show  only  a  small  part  of  the  more 
important  scientific  achievements  of  the  past  fiscal  year.  These 
selected  examples  show  how  the  results  of  research  aid  American 
agriculture  to  (1)  reduce  costs  of  production,  (2)  widen  markets  and 
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reduce  wastes  in  distribution,  (3)  discover  new  uses  for  farm  products 
and  by-products,  (4)  adjust  production  to  demand,  and  (5)  improve 
the  quality  of  farm  products.  The  underlying  purpose  of  all  these  is 
to  raise  family  living  standards. 

The  department  does  not  conduct  research  merely  to  gain  knowl- 
edge that  may  or  may  not  be  useful.  It  employs  research  to  guide 
action  in  tasks  imposed  upon  it  by  Congress  in  response  to  keenly  felt 
agricultural  and  national  needs.  Research  is  a  dividend-paying 
investment.  This  is  realized  by  manufacturers,  as  is  shown  by  the 
first  results  of  a  survey  recently  started  by  the  National  Research 
Council,  covering  1,600  industrial-research  laboratories.  In  July 
the  council  had  received  350  replies  to  a  questionnaire.  Though  71 
per  cent  of  the  reporting  companies  did  less  business  in  1931  than  in 
1929,  50  per  cent  of  them  spent  more  on  research.  Seventy-four  per 
cent  spent  a  larger  proportion  of  their  sales  income  on  research  in 
1931  than  they  did  in  1929.  Only  6K  per  cent  spent  a  smaller  per- 
centage.    Research  has  become  an  industrial  necessity. 

Science  Increasingly  Important  To-day 

It  is  frequently  said  that  agricultural  research  is  not  required  at 
present  because  it  tends  to  stimulate  agricultural  production.  In  the 
face  of  existing  surpluses,  the  country  needs  not  more  but  less  agricul- 
tural production;  therefore,  it  is  argued,  it  needs  not  more  but  less 
agricultural  research.  This  faulty  logic  has  attracted  wide  attention. 
|  Farmers  certainly  should  reduce  production  when  markets  are  over- 
supplied.  It  does  not  follow  that  it  makes  no  difference  how  they 
reduce  production.  On  the  contrary,  the  method  is  all  important. 
It  does  not  help  to  reduce  supplies  through  means  that  increase  the 
costs  of  production.  Profits  in  agriculture,  as  in  other  industries, 
depend  on  the  margin  between  prices  and  production  costs.  When 
the  volume  of  production  is  reduced  by  using  inefficient  production 
methods,  costs  may  rise  more  than  prices.  This  happens  if  agriculture 
neglects  science.  Without  scientific  practices  the  farmer  calls  upon 
the  destructiveness  of  diseases  and  pests  to  regulate  the  output. 
Pests  may  remove  the  surplus,  but  they  will  not  do  so  to  the  farmer's 
profit. 

The  right  remedy  is  far  different.  When  it  is  necessary  to  reduce 
production,  the  reduction  must  be  made  by  means  which  do  not 
increase  net  costs.  There  is  no  profit  in  sacrificing  efficiency.  Agri- 
culture should  economize  in  land  and  labor,  not  in  the  use  of  improved 
practices.  This  calls  for  organization  and  for  collective  as  well  as 
individual  action.  Collectively,  through  their  own  organizations, 
farmers  must  control  the  total  volume  of  production.  Individually, 
they  must  increase  efficiency  to  the  greatest  possible  extent.  Scientific 
methods  have  to  do  with  the  cost  of  production,  and  do  not  determine 
the  volume  of  production.  Scientific  methods  lead  to  greater  produc- 
tion per  acre,  at  lower  cost,  and  do  not  necessarily  result  in  more 
acres  and  greater  volume.  Science  can  not  regulate  the  size  of  the 
plant;  it  can  and  does  help  reduce  the  operating  cost  of  the  plant. 
In  farming  as  in  other  industries  science  is  more  necessary  when 
prices  fall  than  when  prices  rise,  because  the  cost  of  production  becomes 
increasingly  important. 
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Does  Not  Guarantee  Profits 

Agricultural  research  is  not  in  itself  a  guaranty  of  farm  profits. 
The  reason  is  obvious.  Research  is  only  one  of  the  factors  that 
determine  the  profitableness  of  agriculture  or,  in  times  of  stress, 
make  it  less  unprofitable  than  it  otherwise  would  be.  Total  supply 
is  a  big  factor.  Profits  depend  also  on  obscure  influences  on  demand. 
Among  these  are  unforeseen  events  in  world  business,  credit,  and 
political  affairs.  While  science  is  only  one  element  in  farm  prosperity, 
it  is  an  indispensable  element.  The  eventual  improvement  in  the 
market  situation  and  in  rise  in  prices  will  not  in  themselves  suffice 
to  restore  prosperity  to  agriculture.  Farmers  must  hold  fast  to- 
science  as  a  means  of  keeping  down  their  costs  of  producing  com- 
modities which  markets  will  accept,  if  they  expect  to  share  in  the 
economic  recovery  when  it  comes.  This  is  particularly  true  of  farmers 
who  produce  for  export.  Such  farmers  can  not  afford  to  decrease 
their  efficiency  in  the  expectation  that  farmers  of  other  nations  will 
follow  suit.  World  competition  can  not  be  overcome  in  that  way. 
It  is  better  to  rely  on  good  farm  management,  cooperative  effort, 
and  planned  curtailment  of  the  cultivated  area  where  costs  are  too 
high. 

Helps  Balance  Supply  and  Demand 

Scientific  research  for  the  benefit  of  agriculture  frequently  assists 
in  the  adjustment  of  supply  to  demand.  It  does  this  in  several  ways. 
One  is  by  its  effect  on  the  quality  of  products.  High-quality  goods 
generally  command  a  better  and  more  stable  market  than  do  inferior 
goods. 

Science  helps  to  balance  supply  with  demand  when  it  finds  new 
uses  for  crops  or  uses  for  previously  unutilized  products  or  by-products. 
Creation  of  new  products  creates  new  wants,  and  therefore  new 
markets.  It  is  not  easy  to  increase  the  total  demand  for  foodstuffs, 
because  the  capacity  of  the  stomach  is  limited,  but  agriculture  does 
not  produce  foodstuffs  alone.  For  many  of  its  other  products  the 
consumptive  demand  is  elastic,  particularly  when  these  products  are 
so  processed  as  to  increase  their  utility.  Research  thus  stimulates 
consumption. 

Not  only  does  science  create  markets  for  much  that  formerly  was 
wasted,  but  it  shows  how  established  markets  may  be  served  more 
profitably.  Some  years  ago  this  department  found  that  apple  scald, 
a  storage  disease,  may  be  prevented  by  packing  apples  with  oiled 
paper.  Before  this  discovery  apples  often  had  to  be  rushed  to  market 
regardless  of  prices,  and  gluts  of  deteriorating  fruits  were  common. 
The  use  of  oiled  paper  placed  the  apple  in  the  class  of  staple  com- 
modities. It  immensely  widened  the  distributing  area,  and  increased 
the  returns  to  the  producer. 

Increases  Dependability  of  Production 

Moreover,  science  facilitates  control  of  production  by  increasing 
the  dependability  of  farm  operations.  Only  dependable  production 
can  be  controlled.  When  farming  is  a  sheer  gamble,  with  nature 
deciding  the  result,  production  control  is  utterly  impracticable. 
Yields  one  year  may  be  destroyed  by  insects  and  pests  or  by  adverse 
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weather  conditions,  while  the  next  year  the  yields  ma}'  be  high, 
perhaps  on  an  increased  acreage.  Such  fluctuations  in  production 
cause  corresponding  fluctuations  in  prices,  which  in  turn  lead  alter- 
nately to  overplanting  and  underplanting.  The  farmer  can  do  little 
to  obviate  the  resulting  gluts  and  shortages  unless  he  understands 
the  biological  phases  of  production,  and  develops  means  to  resist 
plant  pests  and  diseases  and  unfavorable  weather  conditions.  Each 
step  in  that  direction  is  a  step  also  toward  production  control. 

Increases  Living  Standards 

Another  important  means  whereby  science  increases  the  demand 
for  goods  is  by  preserving  human  life  and  making  it  richer.  It  has 
fostered  the  growth  of  populations  and  has  raised  standards  of 
living.  In  the  last  200  years  the  world's  population  has  increased 
nearly  three  times  as  much  as  it  did  during  many  previous  centuries. 
It  has  almost  trebled  since  1800.  In  most  civilized  countries  the 
gain  has  been  accompanied  by  an  extraordinary  increase  in  average 
well-being.  One  evidence  of  this  is  the  increase  in  the  per  capita 
consumption  of  the  more  expensive  foods.  In  western  and  central 
Europe,  as  well  as  in  North  America,  the  per  capita  consumption  of 
meat,  milk,  fruit,  and  fresh  vegetables  has  grown  as  much  as  50  per 
cent.  This  growth  in  population  and  in  well-being  is  directly  at- 
tributable to  science.  Populations  sometimes  increase  more  or  less 
independently  of  scientific  progress;  in  that  case  living  standards  fall. 

Investigations  by  this  department  that  help  to  reduce  production 
costs,  eliminate  waste,  improve  the  quality  of  farm  products,  and 
facilitate  the  distribution  of  agricultural  products,  contribute  directly 
to  raising  and  maintaining  standards  of  living.  Studies  of  foods  and 
nutrition  produce  results  that  are  in  wide  use  and  demand  to-day. 
They  help  to  maintain  the  health  of  our  population  at  minimum  cost 
through  wise  use  of  the  supplies  most  readily  available  in  different 
localities. 

Other  contributions  from  investigations  by  the  department  bulk 
large  as  aids  to  human  health  and  longevity.  Research  in  the 
Bureau  of  Animal  Industry  from  1888  to  1893  showed  that  a  micro- 
organism found  in  the  blood  of  cattle  causes  splenetic  fever,  and 
that  the  disease  is  transmitted  by  the  cattle  tick.  This  was  the  first 
demonstration  that  a  microbial  disease  can  be  transmitted  by  insects. 
It  led  to  the  knowledge  that  yellow  fever,  malaria,  African  sleeping 
sickness,  Rocky  Mountain  fever,  and  other  maladies  are  carried 
through  intermediate  hosts.  That  knowledge  has  saved  hundreds  of 
thousands  of  lives.  Again,  experiments  in  the  department,  which 
showed  that  the  injection  of  sterilized  cultures  or  dead  bacteria 
confers  immunity  to  virulent  materials,  became  the  basis  of  vaccine 
therapy.  One  resulting  triumph  was  the  development  of  successful 
inoculation  against  typhoid  fever.  Studies  of  bovine  tuberculosis 
demonstrated  that  the  bovine  bacillus  may  infect  human  beings,  and 
started  nation-wide  warfare  against  tuberculosis  in  cattle.  Other 
studies  developed  means  of  eliminating  poisons  from  canned  goods. 
The  department's  meat-inspection  work  is  based  on  means,  developed 
through  science,  of  detecting  the  presence  of  harmful  elements  in 
meat  products.  Without  scientific  means  of  ascertaining  the  purity 
of  food  and  drugs,  it  would  be   impossible  for  the  department  to 
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administer  the  food  and  drugs  act  effectively.  The  public  health 
would  suffer.     So  would  the  farmer  who  produces  the  food. 

Only  this  year  department  scientists  discovered  that  endemic 
typhus  fever,  a  debilitating  disease  of  man  which  has  been  found  in 
increasing  abundance  in  the  eastern  and  southern  part  of  the  country, 
is  transmitted  by  a  mite  attacking  the  tropical  rat.  This  discovery 
has  a  far-reaching  importance  in  indicating  the  way  for  the  ultimate 
control  of  the  disease. 

Another  recent  discovery  is  that  a  small  gnat,  whose  habits  have 
not  hitherto  been  studied,  is  the  cause  of  pink  eye  or  conjunctivitis, 
which  has  become  a  serious  scourge  in  many  parts  of  the  United  States, 
especially  among  school  children.  Intensive  studies  of  this  problem 
during  the  last  two  years  have  revealed  much  of  the  life  history  and 
habits  of  this  pest.  The  department  has  developed  a  flytrap  which 
gives  promise  of  making  living  conditions  much  more  bearable  in 
localities  where  these  gnats  are  abundant. 

The  sand  fly,  a  notorious  pest  of  man  and  livestock,  especially  along 
the  Atlantic  coast,  has  recently  been  under  intensive  investigation. 
Sand  flies  are  so  small  they  pass  through  ordinary  window  screening. 
Spraying  the  marsh  lands  where  they  breed  with  a  waste  material 
from  creosoting  plants  is  an  economical  and  effective  method  of  de- 
struction devised  by  the  Department  of  Agriculture. 

Saving  an  Entire  Industry 

Research  in  the  department  has  on  several  occasions  saved  an  entire 
branch  of  agriculture.  A  striking  recent  example  is  the  restoration 
of  the  sugarcane  industry  in  Louisiana,  which  not  many  years  ago  was 
threatened  with  extinction  by  mosaic  disease.  It  had  been  demon- 
strated many  years  previously  that  resistance  to  disease  and  also  to 
climatic  conditions  is  a  genetic  character  that  may  be  bred  into  or  out 
of  plants.  Mosaic  disease  was  discovered  in  1919  in  a  small  part  of 
the  sugarcane  area  in  eastern  Louisiana.  It  spread  rapidly  through 
that  State  and  into  other  sugarcane-growing  States.  Great  areas  of 
cane  lands  passed  out  of  cultivation,  sugar  mills  remained  idle,  and 
the  sugarcane  industry  faced  collapse.  Mosaic  disease  can  not  yet  be 
cured  because  its  exact  nature  is  unknown.  Therefore  the  depart- 
ment undertook  to  develop  resistant  varieties  of  sugarcane.  It  im- 
ported strains  known  to  be  tolerant  of  the  mosaic  disease.  These 
varieties,  propagated  from  cuttings,  were  planted  in  1928  on  135,000 
acres  in  Louisiana.  In  1929  the  acreage  planted  to  sugarcane  com- 
pared favorably  with  the  acreage  grown  before  the  appearance  of 
mosaic  disease. 

RESEARCH  THAT  REDUCES  PRODUCTION  COSTS 

Research  results  can  not  always  be  classified  precisely  by  their 
specific  uses.  Often  a  discovery  does  several  things  at  once.  It  may 
reduce  the  farmer's  costs  of  production  and  at  the  same  time  improve 
the  quality  of  his  product  and  widen  his  market.  On  top  of  all  this 
it  may  lessen  farm  wastes.  Sprays  to  control  plant  pests  fill  this 
varied  bill.  However,  it  is  possible  to  classify  research  results  roughly 
according  to  their  most  outstanding  uses.  I  shall  so  classify  some  of 
the  department's  accomplishments  during  the  past  fiscal  year  in  order 
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to  indicate  their  more  important  applications.     The  first  group  is  con- 
cerned particularly  with  reducing  production  costs. 

Sugar  Beets — Sugarcane 

The  department  has  succeeded  in  developing  a  curly  top  resistant 
variety  of  sugar  beets.  This  variety,  which  will  be  released  for  gen- 
eral use  under  the  name  U.  S.  No.  1,  promises  to  be  extremely  valuable 
where  the  curly  top  situation  is  bad  in  the  Western  States.  Under 
curly  top  conditions  in  1931,  the  new  variety  produced  on  the  average 
4K  tons  more  beets  per  acre  than  did  the  commercial  strains  used 
locally.  In  quality  it  fully  met  commercial  standards,  while  ordinary 
commercial  sugar  beets  planted  under  the  same  conditions  proved 
unprofitable.  The  new  resistant  variety  produced  on  the  average 
about  1,600  pounds  more  sugar  per  acre  than  the  ordinary  variety. 
It  showed  marked  superiority  in  tests  on  33  representative  farms 
scattered  through  the  curly  top  districts  of  California,  Idaho,  Utah, 
and  Colorado.  By  the  1934  planting  season  a  considerable  supply  of 
the  seed  of  this  variety  will  be  available  for  distribution  to  sugar-beet 
growers.  The  department  multiplies  the  seed  rapidly  by  a  recently 
developed  method  of  overwintering  in  the  field.  Other  experiments 
produced  sugar-beet  varieties  highly  resistant  to  leaf  spot. 

Sugarcane  investigations  indicated  means  of  decreasing  the  de- 
terioration of  mill  cane,  of  decreasing  losses  in  the  recovery  of  sugar, 
and  of  extending  the  length  of  the  season  during  which  cane  may  be 
milled  in  Louisiana.  Study  of  the  adaptation  of  the  variety  C.  P.  807 
confirmed  its  suitability  for  culture  on  heavy  clay  soils,  which  had 
been  considered  of  doubtful  value  for  sugarcane  culture.  The  variety 
C.  P.  807  is  valuable  for  sirup  production  and  is  suitable  for  culture 
in  place  of  P.  O.  J.  213,  which  is  increasingly  susceptible  to  red  rot. 
It  was  distributed  widely  in  Georgia  and  Alabama. 

Rice — Wheat — Oats 

In  cooperative  experiments  at  the  California  experiment  station, 
early-maturing  hybrid  selections  of  rice  produced  better  yields  than 
the  principal  early-maturing  varieties,  Colusa  and  Onsen,  now  grown 
commercially.  The  California  rice  industry  urgently  needs  early- 
maturing,  high-yielding  varieties.  It  also  needs  early-maturing  and 
midseason,  medium-grain  rices.  Investigators  have  isolated  hybrid 
selections  that  promise  to  meet  these  requirements. 

Wheat-breeding  investigations  produced  practical  results.  De- 
partment scientists,  cooperating  with  those  of  the  North  Dakota, 
South  Dakota,  Minnesota,  and  Montana  experiment  stations,  found 
the  variety  Ceres  to  be  adapted  to  cultivation  throughout  a  wide  area. 
Farmers  grew  it  this  season  on  about  4,000,000  acres.  On  the  other 
hand,  the  recently  developed  variety  Marquillo  seemed  superior  to 
other  varieties  in  certain  areas  of  Minnesota  where  rust  and  lodging 
occur.  The  Canadian  variety,  Keward,  promised  well  in  the  dry 
western  sections.  Under  favorable  conditions,  as  under  irrigation, 
the  variety  Reliance  produced  the  highest  yields,  Hbut  it  has  a  limited 
adaptation  because  it  is  susceptible  to  rust.  In  the  hard  red  winter 
wheat  region,  the  variety  Tenmarq,  which  was  developed  in  coopera- 
tive experiments  with  the  Kansas  experiment  station,  showed  unusual 
quality  but  less  winter  hardiness  than  Turkey  and  Kanred.     Ten- 
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niarq  is  probably  limited  in  adaptation  to  the  area  where  Blackhull 
has  been  most  widely  grown.  Wheat-breeding  experiments  in  the 
Pacific  Northwest  emphasize  bunt  resistance  because  bunt  is  serious 
there.  The  varieties  Kidit  and  Albit,  recently  developed  at  the 
Washington  station,  now  occupy  large  areas  in  that  State.  In 
Oregon  cooperative  experiments  produced  Oro,  another  variety  highly 
resistant  to  bunt;  it  has  been  distributed  for  commercial  production. 
The  Brunker  oats,  a  recently  developed  variety,  demonstrated 
merit  in  Colorado  and  along  the  northern  limits  of  red-oat  production. 
It  resists  the  types  of  oat  smut  that  attack  the  commercial  varieties 
Fulghum  and  Kanota.  It  is  adapted  to  sections  of  the  spring-sown 
red-oat  area  where  farmers  need  a  variety  earlier  than  Fulghum  or 
Kanota.  The  department  has  also  introduced  two  promising  new 
varieties,  Bond  and  Kareela,  from  Australia.  Bond  is  highly  re- 
sistant to  crown  rust,  the  most  seriously  limiting  factor  in  oat  produc- 
tion in  the  Southern  and  Southeastern  States. 

Vegetables — Sweet  Corn 

A  practicable  method  of  controlling  celery  mosaic  in  Florida  was 
developed.  It  requires  the  eradication  of  certain  wild  hosts  of  the 
celery  mosaic,  particularly  a  form  of  wandering-jew.  Where  control 
measures  were  practiced,  the  damage  from  celery  mosaic  was  less 
this  year  than  it  was  last  year.     In  uncontrolled  areas  it  was  greater. 

The  department  developed  a  new  early  wilt-resistant  tomato  named 
Pritchard  that  appears  to  rank  with  Marglobe  in  excellence  and 
probable  future  importance.  It  is  large,  globular,  and  scarlet.  It  is 
nearly  as  early  as  Earliana  and  bears  most  of  its  crop  in  a  short  time. 
Commercial  growers  obtained  seed  in  sufficient  quantities  to  provide 
for  production  of  a  commercial  seed  crop  this  year. 

Seed  of  the  Jersey  Queen,  a  newly  introduced  variety  of  cabbage 
resistant  to  yellows,  has  been  selected  from  the  Early  Jersey  Wakefield 
variety.  The  Jersey  Queen  has  proved  highly  resistant  to  yellows 
under  conditions  that  cause  the  ordinary  Early  Jersey  Wakefield 
variety  to  develop  50  per  cent  infection. 

In  recent  years  in  the  United  States  the  annual  injury  to  beans  from 
seed-borne  diseases  has  run  as  high  as  $4,000,000.  In  1931  the  depart- 
ment demonstrated  that  the  use  in  the  Eastern  States  of  seed  from 
the  Western  States  will  greatly  reduce  seed-borne  diseases.  This 
simple  expedient  promises  to  save  growers  in  Maryland  alone  more 
than  $1,500,000  this  year. 

Strains  of  sweet  corn  resistant  to  bacterial  wilt,  a  disease  that  caused 
severe  damage  in  1931,  were  produced  in  cooperative  experiments 
with  the  Indiana  State  Experiment  Station.  Inbred  lines  of  Golden 
Bantam  produced  satisfactory  yields  under  severe  epidemic  conditions. 
In  fields  of  commercial  Golden  Bantam,  the  percentage  of  plants 
destroyed  by  the  volt  ranged  from  10.2  to  84.6.  The  resistant  hybrids 
showed  losses  of  only  1  to  1.1  per  cent.  Two  of  the  disease-resistant 
Golden  Bantam  inbred  lines  are  named  Purdue  51  and  Purdue 
Bantam.  Their  hybrid  is  called  Golden  Cross  Bantam.  Purdue  Ban- 
tam is  uniform,  high  in  quality,  highly  resistant  to  bacterial  wilt,  and 
higher  yielding  than  most  commercial  strains  of  Golden  Bantam. 
Golden  Cross  Bantam,  the  hybrid,  exceeds  Purdue  Bantam  both  in 
vigor  and  yield. 
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Flax — Hops — Tobacco 

Two  pedigreed  varieties  of  fiber  flax,  developed  by  years  of  selec- 
tion, proved  superior  when  tried  out  in  field  tests  in  eastern  Michigan 
in  comparison  with  other  fiber  flax  grown  for  seed  and  upholstering 
tow.  These  varieties  are  called  Pinnacle  and  F.  I.  No.  3.  The  variety 
Pinnacle  produced  50  per  cent  of  good  soft  tow,  as  compared  with  the 
usual  yield  of  35  to  40  per  cent;  the  superintendent  of  an  upholstering 
mill  reported  it  as  the  best  flax  for  the  purpose  that  he  had  ever 
worked.  The  variety  F.  I.  No.  3  produced  27  bushels  of  seed  on  a 
little  less  than  2  acres,  and  its  tall  straw  gave  an  excellent  yield  of 
upholstering  tow. 

A  sudden  and  severe  outbreak  of  downy  mildew  on  hops  in  Oregon 
and  Washington  required  the  aid  of  department  scientists.  Bordeaux: 
mixture  proved  an  effective  control  agent.  Investigators  also  devel- 
oped a  simplified  spreader  formula.  They  obtained  good  results  from, 
crown  treatments  to  prevent  early  mildew  attacks  on  emerging  vines 
and  brought  out  new  and  important  facts  in  the  behavior  of  the  dis- 
ease under  Pacific  coast  conditions.  They  discovered  that  mildew  is 
brought  into  new  plantings  through  infected  cuttings.  Mildew  occurs 
in  all  the  Pacific  coast  hop-growing  sections  except  those  of  California 
and  the  Yakima  district  of  Washington.  Experiments  have  been 
started  to  develop  hop  strains  resistant  to  this  disease. 

Strains  of  tobacco  resistant  to  black  root  rot  were  developed  by  the 
department  in  cooperation  with  State  agencies.  This  disease  is  im- 
portant in  some  of  the  districts  that  raise  flue-cured  tobacco.  Co- 
operative investigations  in  North  Carolina  produced  resistant  selec- 
tions of  three  popular  varieties — Cash,  Jamaica,  and  Parris  Wrapper. 
Black  root  rot  occurs  also  throughout  the  Connecticut  Valley  where 
the  yield  and  quality  of  Havana  seed  tobacco  have  decreased.  In- 
vestigations in  cooperation  with  the  Massachusetts  and  Connecticut 
experiment  stations  developed  Havana  strains  which,  when  planted, 
on  infested  soils  in  1931,  in  comparison  with  the  regular  Havana,  gave 
yield  increases  that  in  some  cases  exceeded  100  per  cent.  Several  of 
the  new  strains  combine  resistance  to  black  root  rot  with  high  leaf 
quality. 

Alfalfa — Milo — Crotalaria 

A  comprehensive  breeding  program  to  develop  winter-hardy,  wilt- 
resistant,  and  more  productive  varieties  of  alfalfa  was  conducted  in. 
cooperation  with  State  experiment  stations.  These  studies  recently 
cast  new  light  on  the  cause  of  declining  alfalfa  yields  in  the  uplands 
of  eastern  Nebraska  and  in  parts  of  Kansas  and  adjoining  States. 
In  these  areas  many  alfalfa  fields  after  being  cropped  for  five  or  more 
productive  years  decline  in  productivity.  When  plowed  and  reseeded, 
the  fields  do  not  return  profitable  yields.  On  deep  fertile  soils,  alfalfa 
roots  penetrate  30  to  40  feet  and  exhaust  the  subsoil  and  moisture. 
Thereafter  the  crop  depends  on  the  annual  rainfall.  Old  fields  do^ 
not  produce  well  when  reseeded  because  the  soil  more  than  5  feet 
below  the  surface  is  too  dry  for  normal  root  development.  By 
seeding  alfalfa  on  land  never  before  in  that  crop,  farmers  can  get 
good  yields  for  several  years,  but  they  can  not  get  profitable  returns 
indefinitely  unless  the  subsoil  moisture  is  renewed.  Experiments  are 
now  under  way  to  determine  the  effect  of  different  cropping  systems. 
on  the  storage  of  subsoil  moisture. 
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Bacterial  wilt  continues  to  cause  a  decline  in  the  alfalfa  acreage  in 
Kansas  and  Nebraska.  It  is  spreading  into  other  alfalfa  sections  west 
of  the  Mississippi.  Studies  in  cooperation  with  the  Kansas  Agricul- 
tural Experiment  Station  developed  two  highly  resistant  varieties, 
both  of  Turkestan  origin.  With  these  varieties,  the  Hardistan  and 
the  Kaw,  stands  can  be  maintained  for  several  years  despite  the  wilt. 
Other  recent  studies  showed  that  leaf-hopper  damage,  which  is  often 
very  serious  in  the  Eastern  States,  does  not  result  from  a  plant  disease. 
The  effects  of  leaf-hopper  attacks  seem  to  be  wholly  physiological. 
The  symptoms  can  be  duplicated  by  mechanical  means.  This  dis- 
covery may  indicate  improved  methods  of  reducing  leaf -hopper 
damage  to  alfalfa. 

Wheatland  milo,  a  grain  sorghum  developed  by  the  department  in 
cooperation  with  the  Kansas  station,  proved  highly  satisfactory  in 
yield,  in  resistance  to  lodging,  and  in  suitability  for  harvesting  with 
the  combine.  Kansas  farmers  grew  this  new  variety  on  about  2,000 
acres  in  1931.  It  also  behaved  satisfactorily  on  1,000  acres  in  Okla- 
homa. Another  special  combine  type  of  grain  sorghum  developed  by 
the  department,  a  variety  called  Beaver  milo,  became  popular  in 
Oklahoma,  Kansas,  and  Texas. 

Several  species  of  Crotalaria,  a  legume  introduced  by  the  depart- 
ment into  the  United  States  in  1909,  may  become  useful  as  a  forage 
crop  on  light  sands.  Any  plant  that  will  make  good  forage  on  such 
soils  has  a  future.  Recent  cooperative  experiments  indicated  that 
Crotalaria  has  a  feed  value  about  equal  to  that  of  soybeans  or  alfalfa. 
Livestock  eat  six  species  of  Crotalaria,  both  green  and  as  hay,  and  a 
seventh  as  hay  but  not  green.  As  a  soil  improver  on  the  sandy  lands 
of  the  South,  particularly  in  tung  tree  and  citrus  groves,  Crotalaria 
is  becoming  very  popular. 

Cutting  Dairy  Costs 

How  dairymen  may  get  better  returns  from  cheap  home-grown 
feeds  is  shown  in  the  results  of  recent  feeding  experiments  with 
roughages.  Dairy  cows  will  produce  milk  and  butterfat  profitably 
when  fed  exclusively  on  alfalfa  hay  or  on  a  combination  of  alfalfa  and 
silage,  either  with  or  without  pasture  grass.  It  is  only  necessary  that 
the  roughages  be  of  good  quality.  Tests  showed  that  the  best  grass 
hays  come  from  plants  cut  at  a  somewhat  immature  stage  and  cured 
with  the  retention  of  the  natural  green  color  and  without  the  loss  of 
leaves.  Artificially  dried  hay  proved  superior  to  field-cured  hay  in 
color  and  in  certain  substances  essential  to  the  perfect  nutrition  of 
dairy  cattle.  In  humid  regions,  artificial  drying  is  the  only  certain 
way  of  making  hay  of  the  best  quality. 

Experiments  to  improve  hay-drying  methods  are  going  forward. 
The  department  demonstrated  also  that  there  is  a  marked  difference 
in  the  vitamin  content  of  hays.  Cows  fed  for  long  periods  on  inferior 
roughage  decline  in  general  health,  reproductive  ability,  and  milk 
production.  Important  differences  in  vitamin  content  exist  not 
only  between  different  kinds  of  hay,  but  between  different  grades  of 
the  same  kind.  This  knowledge  bears  significantly  on  dairy-produc- 
tion costs,  particularly  in  periods  of  depression  when  feed  costs  are 
high  in  relation  to  the  prices  of  dairy  products.  In  many  regions 
pasture  grass  is  the  dairyman's  mainstay.     Yet  no  farm  crop  is  more 
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neglected.  Rotation  grazing  and  fertilizing,  the  department  found, 
improve  pastures  enough  to  make  these  operations  profitable.  Feed- 
ing experiments  by  the  department  developed  a  method  of  feeding 
dairy  cattle  more  nearly  in  accordance  with  their  nutrition  require- 
ments than  was  possible  by  following  former  rules.  They  demon- 
strated also  that  cottonseed  meal  is  a  safe  and  cheap  feed  for  dairy 
cows,  and  that  prejudice  against  it  is  unwarranted. 

Investigators  found  that  dairy-barn  temperatures  affect  milk  yields : 
temperatures  maintained  between  45°  and  60°  F.  gave  the  best  results 
under  northern  winter  conditions.  The  investigations  also  demon- 
strated that  many  dairymen  could  milk  their  cows  three  times  a  day 
with  increased  profit,  particularly  if  they  use  milking  machines. 

Breeding  experiments  with  the  department's  dairy  herds  furnished 
additional  proof  that  it  pays  to  use  sires  of  proved  ability  for  trans- 
mitting uniformly  high  levels  of  milk  and  butterfat  production.  This 
is  the  most  certain  way  to  breed  better  dairy  cattle.  The  ratio  of 
unprofitable  dairy  cattle  to  profitable  animals  in  the  American  dairy 
industry  at  the  present  time  is  2  to  1.  Records  of  the  dairy-herd 
improvement  associations  show  that,  even  among  the  relatively 
superior  cattle  owned  by  the  members  of  these  associations,  one-third 
failed  to  produce  enough  milk  and  butter  fat  to  pay  for  their  feed. 
On  this  basis,  the  expense  of  raising  6,000,000  heifers  a  year  for 
replacement  includes  a  total  loss  of  the  money  spent  to  raise  2,000,000 
of  them,  because  their  beef  value  is  offset  by  the  deficit  in  their  earn- 
ings while  producing  milk.  Breeding  experiments  show  that  the 
development  of  herds  purely  for  high  production  is  practicable.  So 
that  the  principles  of  cattle  breeding  may  become  better  known,  the 
department  has  developed  a  method  by  which  extension  workers  and 
county  agents  may  graphically  portray  the  laws  of  heredity,  and  may 
explain  the  merits  of  the  proved-sire  program. 

To  assist  in  the  selection  of  cattle  for  dairy  purposes,  the  depart- 
ment devised  a  system  of  judging  which  gives  as  much  consideration 
to  the  production  record  as  to  the  conformation  of  the  dairy  cow. 
Dairy-cattle  judging,  as  it  is  generally  practiced,  does  not  consider 
the  cows  demonstrated  capacity  for  production.  The  new  system 
should  influence  show-ring  practices  and  educational  work  with  dairy 
cattle. 

Reducing  Disease  and  Parasite  Hazards 

Animal  parasite  studies  conducted  with  the  Oklahoma  station  dis- 
closed for  the  first  time  that  three  species  of  ticks  can  transmit  ana- 
plasmosis,  an  infectious  febrile  disease  of  cattle,  from  injected  to 
susceptible  animals. 

Investigations  revealed  that  a  species  of  roundworm  probably  causes 
certain  lesions  in  the  fivers  of  swine.  Such  lesions  result  in  the  con- 
demnation of  the  fivers  at  Federally  inspected  slaughtering  establish- 
ments. The  discovery  emphasized  the  importance  of  the  depart- 
ment's earlier  demonstration  that  roundworm  infestation  in  pigs  can 
be  largely  prevented  by  a  system  of  swine  sanitation.  This  system 
was  first  demonstrated  in  the  Corn  Belt  and  is  now  being  adopted 
by  farmers  elsewhere.  Farmers  in  Tennessee  tested  it  last  year. 
One  farmer  raised  37  pigs  on  clean  pasture.  When  3  months  old, 
the  animals  averaged  80  pounds.  He  allowed  12  other  pigs  the  run 
of  a  dirty  hog  lot.     These  animals,  when  3  months  old,  averaged  less 
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than  30  pounds  and  were  unthrifty  and  unhealthy.  Another  farmer 
raised  a  litter  of  fall  pigs  on  bluegrass  pasture,  with  corn,  tankage, 
and  ground  alfalfa  added  to  their  ration.  These  pigs  at  4  months 
old  averaged  170  pounds  in  weight.  The  total  cost  of  their  feed 
was  less  than  1%  cents  per  pound,  live  weight. 

Improved  means  of  dealing  with  certain  destructive  parasites  were 
developed  by  the  department's  poultry  investigators.  Facts  dis- 
covered about  the  life  cycle  of  six  species  of  tapeworms  became  the 
basis  of  preventive  measures.  The  work  revealed  26  intermediate 
hosts  that  help  to  complete  the  life  cycle  of  the  tapeworms.  The 
investigators  also  completed  the  life  histories  of  six  species  of  nema- 
todes and  discovered  seven  intermediate  hosts  of  nematodes.  Practi- 
cal application  of  the  discoveries  followed  immediately.  With 
probable  sources  of  infestation  revealed,  poultry  producers  can  act  to 
destroy  the  intermediate  hosts  or  to  keep  fowls  from  feeding  on  them. 

Another  poultry  project  showed  that  the  substitution  of  10  to  20 
per  cent  of  rice  bran  for  other  feeds  in  the  diet  of  growing  chicks  reared 
in  confinement  helps  to  prevent  a  disease  known  as  perosis. 

Asparagin 

Asparagin,  a  rare  and  expensive  amino  acid  formerly  obtainable 
only  from  Europe,  can  now  be  produced  in  this  country  as  a  result  of 
biological  investigations  in  this  department.  Asparagin  is  valuable 
in  investigations  of  bovine  tuberculosis  the  organisms  of  which  make 
exceedingly  good  growth  on  culture  media  containing  asparagin.  Its 
use  permits  the  eHmination  of  variable  factors  present  in  other  culture 
media.  Asparagin  may  perhaps  take  the  place  of  beef  broth  and 
peptone  as  a  source  of  nitrogen  in  the  manufacture  of  tuberculin. 
This  change  would  simplify  the  manufacture  of  tuberculin.  The 
saving  and  the  increased  efficiency  would  be  important  because  each 
year  the  department  alone  makes  15,000,000  doses  of  tuberculin  for 
testing  cattle.  Other  agencies  make  large  quantities.  Asparagin  is 
a  natural  constituent  of  certain  plants,  particularly  the  lupines  and 
the  vetches.  In  the  department 's  investigations,  the  plant  known  as 
Lupinus  alius  gave  the  best  yields. 

American  Fertilizer  Production 

Not  many  years  ago  Chilean  nitrate  producers  dictated  nitrogen 
prices  for  the  world.  German  and  French  producers  similarly  dictated 
potash  prices.  American  farmers  had  therefore  to  pay  high  prices 
for  two  essential  fertilizing  materials.  For  the  third  principal  in- 
gredient in  fertilizers,  namely,  phosphate,  the  United  States  depends 
on  its  own  mines.  Discoveries  by  this  department  have  helped  to 
place  the  United  States  well  on  the  road  to  independence  in  fertilizer 
materials.  So  far  as  nitrogen  is  concerned  the  monopoly  is  over; 
research  in  the  department  fostered  the  production  in  the  United 
States  of  cheap  nitrogen  from  the  air  by  a  synthetic  ammonia  process. 
Though  this  country  continues  to  import  most  of  its  potash,  it  has  a 
substantial  and  growing  potash  industry,  and  American  production 
promises  shortly  to  be  the  controlling  factor  in  domestic  prices. 

Work  on  the  treatment  of  superphosphate  with  ammonia  and  the 
availability  to  plants  of  the  water-insoluble  phosphate  thus  formed 
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has  resulted  in  a  change  in  the  official  laboratory  method  for  the 
determination  of  available  phosphoric  acid.  The  change  makes 
possible  a  100  per  cent  increase  in  the  direct  use  of  ammonia.  This 
possible  increase  would  normally  amount  to  80,000  tons  of  ammonia, 
valued  at  about  $8,000,000.  The  new  method  was  adopted  in  No- 
vember, 1931,  by  the  Association  of  Official  Agricultural  Chemists. 

The  basic  facts  necessary  for  the  economical  conversion  of  ammonia 
into  urea  have  been  determined  and  made  available  to  the  industry 
for  use  in  establishing  urea  manufacture  in  the  United  States.  Amer- 
ican producers  are  thus  put  in  position  to  compete  fairly  with  foreign 
producers. 

A  study  of  the  composition  of  all  the  commercial  types  of  domestic 
phosphate  rock  was  recently  completed.  Special  attention  was  given 
to  the  occurrence  of  such  elements  as  manganese,  chromium,  vana- 
dium, iodine,  copper,  zinc,  and  arsenic,  which  may  affect  the  growth  of 
plants.  These  investigations  have  shown  the  influence  of  fluorine  on 
phosphate  availability  in  fertilizer  and  suggest  new  methods  of 
fertilizer  manufacture. 

Fundamental  studies  of  conditions  affecting  potash  volatilization 
from  Wyoming  leucite  (Wyomingite)  have  definitely  demonstrated 
that  complete  recovery  can  be  accomplished  with  the  aid  of  some 
promoter,  preferably  calcium  chloride,  at  fusion  temperatures  easily 
attained  in  the  blast  furance.  Blast-furnace  smelting  of  Wyomingite 
has  been  done  on  the  small  pilot-plant  scale  with  the  commercially 
complete  volatilization  of  the  potash,  indicating  a  practicable  process 
to  be  applied  to  the  manufacture  of  agricultural  potash  from  the 
great  leucite  deposits  of  Wyoming. 

Investigations  of  Utah  alumite,  an  important  potash  ore,  have 
advanced  the  technology  of  its  utilization  in  the  manufacture  of 
potassium  sulphate,  an  important  fertilizer  salt,  essential  for  certain 
crops,  and  of  alumina,  an  essential  by-product  obtainable  from  that 
ore.  In  these  investigations  the  recovery  of  the  valuable  sulphate 
constituent  of  Utah  alumite  and  the  purification  of  the  by-product 
alumina,  have  been  effected. 

A  new  process  has  been  developed  and  successfully  tested  whereby, 
with  the  use  of  ammonia  and  carbon  dioxide,  potash  and  ammonium 
sulphate  can  be  easily  manufactured  from  polyhalite,  the  potash 
mineral  recently  found  in  large  subterranean  deposits  in  western  Texas. 
If  the  results  of  the  potash  work  of  this  department  were  applied  to 
the  1930  bill  of  $22,000,000  for  fertilizer  potash,  this  would  represent 
a  saving  of  $13,574,000. 

Applying  Fertilizers 

Cooperative  field  studies  of  pecan  soils  showed  that  to  produce 
pecans  successfully  the  orchards  must  be  tilled  and  fertilized.  Tillage 
and  fertilizers  influence  pecan-tree  growth,  nut  yield,  and  size  and 
quality  of  the  nut. 

Cotton  root  rot  investigations  in  cooperation  with  the  Texas  station 
revealed  that  the  rational  use  of  fertilizers  and  the  practice  of  modified 
tillage,  in  conjunction  with  crop  rotation,  soil  conservation,  and  other 
fertility  maintaining  or  restoring  measures,  will  control  cotton  root 
rot  in  the  black-land  area  of  Texas. 

As  a  result  of  soil-fertility  and  fertilizer  investigations  with  sweet- 
potato  soils  in  the  Southeast,  growers  are  profiting  by  using  a  higher 
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potash  fertilizer  and  by  applying  fertilizer  broadcast  over  the  row 
after  the  plants  have  been  set. 

Cooperative  investigations  of  strawberry  soils  on  the  Atlantic 
coastal  plain  revealed  that  quickly  available  fertilizer  materials  applied 
in  late  summer  result  in  healthier  and  more  thrifty  plants  in  early 
spring,  and  these  plants  produce  larger  yields  of  good-quality  berries 
than  plants  to  which  fertilizers  are  applied  in  winter  or  early  spring  in 
several  applications.  This  change  in  practice  has  netted  berry  growers 
considerable  profit. 

Manganese  sulphate  is  effective  in  improving  the  vigor  of  citrus 
trees,  character  of  foliage,  color,  and  quality  of  fruit,  investigations  in 
Florida  showed.  Large  areas  of  truck  lands,  which  formerly  were 
unproductive,  have  been  made  to  produce  profitably  by  the  use  of 
manganese  sulphate. 

Insecticides 

Two  new  insecticides,  deguelin  and  tephrosin,  may  prove  valuable 
additions  to  the  list  of  organic  insecticides  that  can  be  used  freely  on 
vegetation  without  injuring  it.  Chemists  discovered  these  insecticides 
in  several  tropical  plants,  derris  root,  cube  root,  and  certain  species  of 
Tephrosia.  Deguelin  and  tephrosin  are  not  so  poisonous  to  insects  as 
is  rotenone.  However,  they  surpass  nicotine  in  toxicity  to  aphids. 
They  are  harmless  to  man  and  to  domestic  animals  when  taken  by 
mouth. 

Rotenone  also  occurs  in  derris  root  and  in  the  cube  plant.  This 
valuable  new  insecticide  was  further  developed  by  the  department's 
chemists.  It  is  more  toxic  than  pyrethrum  to  many  insects.  It  is 
15  times  as  toxic  to  bean  aphids  as  pure  nicotine  and  30  times  as  toxic 
as  lead  arsenate  to  certain  caterpillars;  yet,  so  far  as  known,  like 
deguelin  and  tephrosin,  it  does  not  harm  man  or  domestic  animals 
when  taken  by  mouth.  Fruits  and  vegetables  sprayed  with  rotenone 
need  not  be  washed.  The  department's  chemists  recently  determined 
the  chemical  structure  of  rotenone  and  thus  opened  the  way  to 
definite  attempts  to  prepare  the  material  by  synthetic  chemistry. 
It  may  be  possible  also  to  synthesize  the  related  compounds,  deguelin, 
and  tephrosin. 

The  possibility  of  successfully  growing  pyrethrum,  an  important 
plant  insecticide,  in  the  United  States  was  materially  increased  as  a 
result  of  harvesting  experiments  conducted  by  the  department.  In 
these  experiments  pyrethrum,  for  the  first  time  anywhere,  was  har- 
vested with  a  grain  binder.  The  portions  of  the  plant  used  in  manu- 
facturing spray  insecticides  were  successfully  separated  from  the  dried 
crop  by  machinery.  This  ehminated  the  need  for  a  great  amount  of 
hand  labor. 

Dissolved  Salts  in  Irrigation  Water 

A  major  problem  in  irrigation  farming  is  the  prevention  of  injury 
to  the  soil  or  directly  to  the  crops  from  the  accumulation  in  the  soil 
of  dissolved  salts  contained  in  irrigation  water.  It  has  become 
evident  in  many  irrigated  areas  that  the  sustained  productivity  of  the 
soil  may  be  imperiled  by  the  effect  of  these  dissolved  salts  and  thus 
that  the  quality  of  irrigation  water  is  a  matter  of  serious  economic 
importance.  Where  irrigation  water  contains  much  salt  it  should  be 
used  copiously  with  adequate  drainage.     This  will  prevent  a  danger- 
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ous  accum  illation  of  dissolved  salts  in  the  soil  solution.  Among  the 
salts  that  cause  serious  injury  to  crops,  attention  has  been  focussed 
recently  on  the  salts  of  boron.  While  boron  in  very  small  quantities 
is  essential  to  plant  growth,  excessive  quantities  in  the  soil  solution 
cause  serious  crop  injury.  Scientists  at  the  California  Experiment 
Station  demonstrated  that  boron  was  the  cause  of  a  certain  type  of 
injury  to  lemon  and  walnut  trees.  The  discovery  led  this  depart- 
ment to  study  the  problem.  Subsequent  investigations  have  shown 
that  boron  occurs  chiefly  in  irrigation  water  and  is  thus  carried  to  the 
land  where  its  accumulation  causes  crop  injury.  It  has  been  found 
possible  in  many  cases  of  such  boron  injury  to  find  the  sources  of 
boron  contamination  and  to  eliminate  these  from  the  irrigation  sup- 
plies, or  by  blending  such  supplies  to  obtain  noninjurious  dilutions. 
Extensive  observation  in  California  and  Nevada  where  the  salts  of 
boron  occur  in  irrigation  water  has  indicated  that  serious  crop  injury 
may  result  if  the  concentration  of  boron  exceeds  1  or  2  parts  per 
million.  As  noted  above,  prevention  of  boron  injury  is  frequently 
possible,  and  the  results  of  studies  now  going  forward  may  be  expected 
to  reduce  the  danger  of  injury  still  further. 

Engineering  Developments 

Various  mechanical  appliances  developed  by  the  department's 
agricultural  engineers  helped  to  reduce  farm  costs  of  production. 
To  combat  the  European  corn  borer,  engineers  devised  a  simple  stalk 
shaver  for  cutting  cornstalks  flush  with  the  ground.  Used  where  the 
corn  has  been  picked,  this  device  enables  farmers  to  remove  and 
destroy  borers  that  would  otherwise  remain  in  the  fields  and  multiply. 
A  trash  shield  for  use  with  moldboard  plows  makes  it  possible  to  bury 
corn  debris  so  that  it  will  not  afford  shelter  to  the  borer.  The  engi- 
neers also  reconstructed  two  types  of  commercial  seeders  so  that  they 
could  be  used  to  distribute  poison  bait  for  grasshoppers. 

The  department  developed  experimental  machines  for  applying 
fertilizers  accurately  at  predetermined  rates  and  in  various  positions 
with  respect  to  the  seed.  Chemical  and  plant  research  had  demon- 
strated the  importance  of  this.  It  had  shown  that  results  from  the 
use  of  fertilizers,  particularly  the  highly  concentrated  fertilizers, 
depend  greatly  on  the  manner  in  which  the  plant  food  is  distributed. 
Scattered  unevenly  or  placed  too  near  or  too  far  from  the  seed,  such 
fertilizers  lose  much  of  their  value,  and  may  even  do  harm.  Fertilizers 
placed  too  near  cottonseed  or  in  contact  with  it  may  prevent  germina- 
tion. The  machines  developed  in  the  department  promise  greatly 
to  increase  the  efficacy  of  commercial  fertilizers.  Tests  with  the 
machines  showed,  for  example,  that  fertilizers  give  the  best  results 
on  cotton  and  beans  when  placed  about  V/2  inches  to  the  side  of  the 
seed  and  2  inches  below  it.  Placed  nearer  to  the  seed,  the  fertilizer 
tended  to  injure  it;  placed  farther  away,  it  lost  some  of  its  effect. 

By  rearranging  and  reshaping  the  shovels  of  the  ordinary  beet 
cultivator,  engineers  devised  an  implement  for  cross  blocking  sugar 
beets.  This  cross  blocker  cuts  the  cost  of  thinning  and  blocking  by 
one- third. 

A  vertical  type  seed-cotton  drier,  upon  which  a  public  patent  has 
been  obtained,  worked  well  in  commercial  operations.     Several  plants 
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and  ginneries  tried  it  during  the  1931-32  harvesting  season.  It 
improved  the  preparation  of  the  ginned  lint  and  eliminated  delays  due 
to  bad  weather  or  to  poorly  conditioned  seed  cotton.  This  type  of 
drier  is  simpler  to  operate  and  costs  less  than  a  horizontal  type  pre- 
viously developed  by  the  department.  Makers  of  ginning  equipment 
have  begun  to  manufacture  it. 

Practical  and  economical  ditch-cleaning  methods  which  should 
materially  reduce  the  cost  of  this  work  have  been  developed  by  depart- 
ment engineers.  This  means  a  great  deal  to  farmers  in  irrigation  and 
drainage  areas,  especially  now  that  funds  for  such  work  are  greatly 
curtailed. 

Advances  in  Pest  Control 

The  development  of  a  poisoned  impregnated  band  to  be  placed 
about  the  trunk  and  larger  branches  of  fruit  trees  to  attract  and  fur- 
nish hibernation  quarters  for  the  codling  moth  has,  by  killing  such 
larvae  through  absorption  of  the  poison,  provided  a  new  and  valuable 
adjunct  to  spray  control. 

A  thrips,  one  of  the  more  important  pests  of  citrus  in  central  Cali- 
fornia, is  now  being  controlled  by  dusting  with  finely  divided  sulphur. 
This  substitutes  for  the  old  liquid  lime-sulphur  spray.  It  saves  about 
$8.50  per  acre  in  the  cost  of  treatment. 

The  Mexican  fruit  fly  proved  resistant  to  the  ordinary  copper 
carbonate  fruit-fly  spray.  Consequently,  the  department  developed 
a  nicotine  sulphate  spray,  which  is  now  being  employed  throughout 
the  important  citrus-growing  region  in  the  lower  Rio  Grande  Valley . 

Japanese  beetles  eat  the  silk  of  sweet  corn,  causing  material  losses 
in  areas  where  they  are  abundant.  Studies  of  repellants  led  to  the 
discovery  that  hydrated  lime  will  protect  corn  from  such  attack.  For 
the  practical  application  of  lime  dust  to  growing  corn,  the  department 
devised  a  modification  of  the  common  type  of  dusting  machinery  and 
it  is  now  possible,  under  such  treatment,  to  grow  sweet  corn  profitably 
in  areas  where  beetles  are  abundant. 

Cattle  grubs  decrease  the  annual  value  of  hides  in  the  principal 
markets  of  the  United  States  by  $5,000,000  to  $10,000,000.  This 
leaves  out  of  account  the  even  greater  losses  in  milk  flow  and  failure 
to  put  on  flesh  during  the  period  of  fly  annoyance.  Such  losses  can 
now  be  greatly  minimized  by  warble-fly  and  grub  control  methods 
developed  and  recently  improved  by  the  department. 
_  An  important  pest  of  the  pecan,  the  phylloxera,  is  now  being  effec- 
tively controlled  by  contact  sprays  applied  late  in  winter  or  early  in 
the  spring  before  the  insects  have  emerged  to  make  their  leaf  galls. 

Two  new  fumigants  for  insects  infesting  grain  and  other  agricultural 
products  in  storage  have  been  developed  by  the  Bureau  of  Entomology 
and  the  Bureau  of  Chemistry  and  Soils  and  these  fumigants  are  now 
widely  used  throughout  the  country  for  treating  a  great  variety  of 
products,  including  clothing  and  house  furnishings.  These  new 
fumigants  are  the  ethylene  dichloride-carbon  tetrachloride  mixture 
and  the  ethylene  oxide-carbon  dioxide  mixture.  They  are  efficient,, 
nonexplosive,  and  involve  little  or  no  risk  to  the  operator. 

The  development  of  an  important  bean  and  cowpea  industry  in 
California  was  followed  by  the  appearance  of  bean  weevils,  which  soon 
threatened  these  important  crops.     Entomologists  perfected  control 
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measures  which  include  fumigation,  enforced  by  regulations.  It  is 
now  possible  for  growers  to  maintain  their  markets  and  the  high 
standard  of  their  products. 

Similarly,  the  dried-fruit  industry  of  California  has  been  greatly 
aided  by  the  development  of  means  of  preventing  or  minimizing  losses 
caused  by  dried-fruit  insects.  Consequently,  at  no  time  has  it  been 
possible  for  the  dried-fruit  industry  to  offer  the  public  so  excellent  a 
product  as  at  present. 

The  causes  and  means  of  preventing  foul  brood  and  other  diseases 
of  bees  have  been  determined  by  department  entomologists  who 
have  also  developed  improved  methods  of  wintering  bees,  making 
it  possible  to  eliminate  the  risk  of  high  mortality  and  weakened 
colonies  in  the  spring. 

Farm  Management  and  Farm  Costs 

Technical  research  gives  the  best  results  only  when  supplemented 
by  research  in  farm  management.  Costs  and  profits  are  the  final 
test  of  farming  methods,  new  or  old.  Farm-management  studies 
that  measure  costs  and  profits  have  therefore  an  intensely  practical 
application. 

Farmers  must  know  how  the  findings  of  science  work  out  under 
actual  farm  conditions.  Some  years  ago,  for  example,  the  McLean 
County  method  of  handling  hog  litters  on  clean  ground,  free  from 
parasites,  made  it  possible  to  materially  reduce  the  cost  of  producing 
hogs.  But  the  full  benefit  of  this  method  could  not  be  realized  until 
its  effects  had  been  measured  under  actual  farm  conditions.  Farmers 
could  not  be  persuaded  to  adopt  it  generally  until  they  had  proof  of 
its  worth.  Farm-management  studies  afforded  the  necessary  evi- 
dence. Information  gained  in  these  studies,  when  communicated 
to  farmers  through  extension  activities,  influenced  hog-raising 
practices  favorably,  and  meant  substantial  additional  profits.  Farm- 
management  studies  likewise  added  greatly  to  the  practical  value  of 
cow-testing  apparatus.  Tests  demonstrated  the  utility  of  this 
apparatus  in  facilitating  the  culling  of  low-producing  cows. 

Many  important  farm  problems  demand  farm-management  research 
as  a  first  step  toward  their  solution.  Among  these  are  such  matters 
as  the  most  profitable  size  of  the  farm,  the  most  efficient  management 
of  the  available  labor  supply,  and  the  best  use  of  the  farmer's  capital, 
time,  and  land.  No  two  farms  are  exactly  alike.  No  two  farmers 
are  identically  placed  as  to  capital,  skill,  and  labor  supply.  Hence, 
the  organization  of  a  farm  for  production  is  a  highly  individual  prob- 
lem. But  this  does  not  mean  that  the  study  of  numerous  farms  can 
throw  no  light  upon  this  individual  problem.  On  the  contrary,  the 
investigation  of  farm  organization  on  a  broad  scale  results  in  helpful 
conclusions  as  to  many  of  the  elements  of  effective  farm  organization 
and  operation.  Farm-management  studies,  by  systematically  analyz- 
ing the  experience  of  many  farmers,  help  individual  farmers.  Farm- 
management  research  connects  with  the  department's  outlook  program 
It  helps  farmers  to  relate  general  economic  information  to  their 
individual  needs. 
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RESEARCH  THAT  PREVENTS  WASTE  AND  WIDENS  MARKETS 

Research  that  tends  to  reduce  spoilage  and  other  wastes  in  the 
distribution  of  farm  products  and  to  widen  markets  is  of  prime 
importance.  The  long-distance  shipment  of  fruits  and  vegetables 
and  the  extensive  Federal  service  connected  therewith  resulted  largely 
from  research  done  in  this  department  in  cooperation  with  the  State 
experiment  stations.  Economic  investigations  at  home  and  abroad 
often  indicate  how  producers  may  adapt  their  goods  more  closely  to 
consumers'  requirements.  The  prevention  of  waste  in  distribution 
benefits  both  producers  and  consumers,  because  it  narrows  the 
spread  between  producers'  and  consumers'  prices. 

Rancidity  in  Foods 

The  annual  value  of  foods  which  are  subject  to  spoilage  by  ran- 
cidity is  more  than  $1,000,000,000;  feeds  and  industrial  products 
likewise  subject  to  rancidity  amount  to  several  hundred  millions 
more. 

Light  plays  an  important  role  in  the  development  of  rancidity. 
This  was  recently  demonstrated  by  the  department  in  experiments 
that  led  to  the  granting  of  a  public-service  patent  to  make  the 
discovery  available  to  the  American  public.  The  experiments 
showed  that  the  portion  of  the  spectrum  lying  between  4,900  and 
5,600  Angstrom  units,  which  imparts  the  color  approximating  chloro- 
phyll green,  prevents  or  delays  rancidity.  On  the  other  hand,  the 
parts  of  the  spectrum  lying  on  either  side  of  this  portion  stimulate 
and  hasten  rancidity.  This  photo-chemical  discovery  has  numerous 
immediate  practical  applications.  Wrapping  oil-bearing  foods  in 
materials  of  the  proper  shade  of  green  will  keep  them  longer.  Black 
wrappers  will  do  the  same  thing  because  black  absorbs  all  wave 
lengths  of  light.  The  discovery  applies  to  butter,  lard,  nuts,  potato 
chips,  mayonnaise,  cookies,  crackers,  whole-wheat  flour,  corn  meal, 
and  other  products.  In  the  common  wrapper  all  the  commodities 
specified  become  rancid  in  a  relatively  short  time.  This  discovery 
should  save  millions  of  dollars  to  manufacturers  and  consumers. 

Fruits — Potatoes 

Temporary  storage  of  some  fruits  and  vegetables  in  atmosphere 
relatively  high  in  carbon  dioxide  is  an  effective  substitute  for  pre- 
cooling,  scientists  discovered.  This  treatment  holds  rot  organisms 
in  check  and  delays  the  ripening  process  somewhat.  Stored  pears 
treated  with  carbon  dioxide  generally  have  a  better  flavor  than  pears 
not  so  treated.  Carbon  dioxide  treatment  of  grapes  soon  after  they 
are  packed  may  double  the  period  during  which  they  will  remain  in 
a  satisfactory  marketing  condition.  In  several  experiments  the  flavor 
of  the  treated  grapes  remained  normal  and  the  berries  remained 
attached  to  the  stems  longer  than  the  berries  in  untreated  lots. 
Grapefruit  exposed  to  a  45  per  cent  carbon  dioxide  atmosphere  for 
three  days  did  not  develop  pitting  until  about  three  weeks  later  than 
grapefruit  handled  in  a  normal  atmosphere. 

Scientists  demonstrated  that  spoilage  of  potatoes  can  be  reduced  by 
controlling  temperature  and  humidity  in  storage  buildings.     In  one 
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experiment,  potatoes  stored  in  a  well-built,  carefully  managed  house 
showed  only  a  5  per  cent  loss  of  weight  and  practically  no  rotting  or 
sprouting  during  the  storage  period,  and  the  building  itself  showed 
no  signs  of  deterioration.  In  another  building  which  was  poorly 
built  and  poorly  managed  the  spoilage  amounted  to  20  per  cent,  and 
the  building  deteriorated  markedly. 

Reducing  Waste  and  Costs  in  Transportation 

The  department  recently  showed  how  waste  and  costs  may  be 
reduced  in  handling  and  transporting  fruits  and  vegetables.  In 
orange  shipments  from  California  to  eastern  markets  a  new  method 
permits  safe  shipment  with  only  one  re-icing  in  transit  instead  of  the 
10  or  12  re-icings  required  under  the  standard  refrigeration  previously 
used;  this  innovation  may  save  orange  growers  as  much  as  $1,000,000 
a  year.  The  department  also  demonstrated  that  precooled  Bosc 
pears  may  be  shipped  from  Oregon  to  eastern  markets  during  October 
and  November  without  refrigeration.  This  reduces  the  cost  of  ship- 
ping about  $90  a  car.  It  gets  pears  to  market  in  the  condition  de- 
sired by  consumers  and  obviates  most  of  the  expense  and  trouble  of 
conditioning  fruit  on  its  arrival.  Precooled  strawberries,  too,  may 
be  moved  without  re-icing  the  cars  in  transit.  Damage  to  pears  and 
apples  on  the  bottom  layer  of  commercial  car-lot  shipments  is  often 
a  type  of  bruising,  scientists  determined  last  year.  Such  damage  is 
frequently  attributed  to  freezing  during  cold  weather  and  costs  the 
railroads  heavily  in  claims.  It  may  be  prevented  almost  entirely 
by  using  a  resilient,  corrugated  cardboard  lining  i n  the  boxes.  Savings 
thus  effected  benefit  the  railroads  in  the  first  instance,  but  should 
reach  growers  ultimately. 

Dust  Explosions 

Losses  from  dust  explosions  in  grain-handling  operations  have  been 
reduced,  and  a  saving  of  human  life  has  resulted  from  recent  research 
in  the  department.  The  average  loss  per  grain-dust  explosion  has 
decreased  from  $520,000  in  1921  to  about  $28,000  in  1931.  Annual 
losses  dropped  from  $4,160,000  in  1921  to  $1,100,720  in  1931.  This 
result  may  be  largely  attributed  to  the  application  of  facts  determined 
by  research.  Grain-threshing  operations  in  certain  sections  of  the 
country  have  been  so  improved  and  the  hazard  of  dust  explosions  so 
much  reduced,  as  to  make  possible  a  direct  and  substantial  saving  in 
insurance  premiums.  The  total  potential  saving  in  this  field  in  the 
Pacific  Northwest  alone  is  $570,000  annually.  The  potential  saving 
on  cotton-gin  insurance,  on  gins  properly  equipped  with  grounding 
systems  for  fire  prevention  developed  by  the  department,  is  estimated 
at  $300,000  annually. 

Widening  Markets 

Some  things  necessary  to  insure  a  better  foreign  market  for  Wilt- 
shire sides  of  pork  produced  in  the  United  States  came  to  fight  in  a 
recent  investigation.  American  hog  producers  had  believed  that 
Wiltshires  for  the  export  trade  should  not  be  fat.  Comparison 
showed,  however,  that  Denmark,  Sweden,  Poland,  and  Ireland  export 
Wiltshires  fatter  than  those  produced  in  this  country.     American 
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Wiltshires  were  in  fact  the  leanest  of  all  the  samples  studied.  A 
chemical  analysis  showed  that  the  American  Wiltshires  had  been 
more  heavily  cured  than  those  from  the  foreign  countries.  The 
milder  curing  of  the  foreign  bacons,  nevertheless,  was  sufficient  to 
keep  them  in  sound  condition  during  their  shipment  to  this  country 
and  during  extensive  laboratory  testing.  This  indicated  the  advisa- 
bility of  a  milder  cure  for  American  Wiltshires  intended  for  the 
foreign  market.  Mild  curing  enhances  the  palatability  of  bacon. 
In  view  of  the  results  of  these  comparisons,  American  methods  of 
handling  Wiltshires  will  no  doubt  be  modified. 

Chemists  in  the  department  and  in  the  State  experiment  stations 
perfected  chemical  washing  solutions,  processes,  and  apparatus  for 
removing  lead  arsenate  residue  from  apples,  deposited  there  in  spray- 
ing for  insect  control.  These  measures  saved  the  export  apple 
business  of  the  United  States  when  Great  Britain,  Germany,  and  other 
countries  refused  to  accept  American  apples  carrying  more  than  0.01 
grain  of  arsenic  (As203)  per  pound.  The  same  measures  made  the 
domestic  product  safe  for  consumption.  Growers  were  compelled 
to  remove  the  residue  from  their  apples.  It  is  insoluble  in  water  and 
adheres  tightly  to  the  fruit.  Its  removal  was  therefore  a  problem 
for  the  chemists,  who  developed  hydrochloric  acid,  acid-salt,  and  soda 
solutions  that  proved  effective.  Without  chemical  washing  solutions, 
practically  no  American  apples  could  now  be  marketed  abroad. 

A  new  method  of  canning  green  vegetables  without  adding  liquid 
was  recently  devised.  This  method,  which  conserves  the  natural 
flavor  much  better  than  the  older  methods,  should  materially  increase 
the  demand  for  certain  canned  vegetables. 

Growers  in  Florida  regard  the  coloring  of  citrus  fruits  as  a  necessary 
feature  in  preparing  them  for  packing  and  shipping.  Cooperative 
investigations  established  the  requisites  for  satisfactory  coloring.  It 
is  possible,  under  the  most  favorable  conditions,  to  color  the  greenest 
appearing  though  physiologically  really  mature  oranges  in  less  than 
72  hours  and  usually  in  not  more  than  60  hours.  The  ethylene 
"trickle"  system  colors  the  fruit  more  rapidly  than  kerosene  fumes 
and  much  more  rapidly  than  the  ethylene  "shot"  method  applied, 
as  is  the  commercial  practice,  at  8-hour  intervals.  These  investiga- 
tions also  showed  how  the  usual  time  required  for  coloring  fruit  under 
California  conditions  may  be  materially  reduced. 

RESEARCH  THAT   FINDS   NEW  USES 

Investigations  to  discover  new  uses  for  farm  products  and  by- 
products have  been  conducted  by  the  department  for  many  years  and 
have  produced  notable  results.  An  example  is  the  citrus  work  of  the 
department  which  developed  processes  for  the  manufacture  of  citric 
acid,  lemon  and  orange  oil,  pectin,  marmalades,  stock  feeds,  and  other 
valuable  by-products.  This  work  enabled  the  California  citrus 
growers  to  market  profitably  large  quantities  of  over-sized  and  odd- 
shaped  fruits  which  previously  had  been  wasted.  The  industrial 
application  of  the  department's  citrus  studies  rehabilitated  a  great 
industry  and  made  the  United  States  independent  of  foreign  sources 
for  lemon  oil,  citric  acid,  and  pectin.  The  department's  studies  in  the 
utilization  of  farm  products  and  by-products  continue  to  pay  big 
dividends,  as  the  following  examples  show. 
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Rayon — Starch  from  Sweetpotatoes 

With  dilute  nitric  acid  as  the  pulping  agent,  the  department 
developed  a  process  for  making  high-grade  cellulose  from  bagasse, 
the  waste  from  sugarcane  after  the  sugar  has  been  extracted.  High- 
grade  cellulose  is  the  basic  material  for  rayon.  This  process  is  impor- 
tant to  viscose-rayon  producers  because  it  creates  a  large  new  source 
of  raw  material,  available  each  year.  The  viscose-rayon  process 
produces  about  85  per  cent  of  the  world's  rayon  and  uses  as  its  raw 
material  from  45  to  55  per  cent  of  high-grade  wood  pulp.  From 
250,000  to  500,000  tons  of  bagasse  accumulate  each  year  at  the  sugar- 
cane mills  of  the  United  States.  For  some  years  about  20  per  cent 
of  this  volume  has  been  used  for  manufacturing  structural  insulation 
board,  a  previous  discovery  of  this  department.  The  possibility  that 
a  higher  grade  of  cellulose  could  be  produced  from  bagasse  led  the 
chemists  to  experiment  with  it.  The  department's  experiments  pro- 
duced a  higher  percentage  of  high-grade  cellulose  from  bagasse  than 
did  any  previous  attempts. 

Cheap  supplies  of  nitric  acid  make  the  new  process  commercially 
feasible.  Chemists  had  previously  recognized  the  possibility  of  using 
nitric  acid  in  the  cellulose  process,  but  until  recently  the  acid  has  been 
too  expensive  for  use  in  commercial  pulping.  With  gradually  dimin- 
ishing forests,  and  with  the  forest  supplies  receding  from  the  manu- 
facturing centers  each  year,  there  has  been  an  increasing  need  for  a 
new  supply  of  raw  material  for  rayon  manufacturers  and  other  cellu- 
lose industries.  The  new  process  increases  the  potential  value  of 
bagasse,  and  at  the  same  time  offers  a  new  and  steady  source  of  raw 
material  for  the  viscose-rayon  industry.  The  department  regards  the 
process  as  now  developed  to  a  point  at  which  commercial  interests  can 
work  out  the  practical  problems  of  manufacture. 

Chemists  in  the  department  devised  a  method  of  producing  high- 
quality  starch  from  cull  sweetpotatoes.  Indications  are  that  this 
starch  is  suitable  for  use  as  a  sizing  in  the  cotton  textile  industry, 
thus  replacing  imported  potato  starch.  The  utilization  of  cull  sweet- 
potatoes in  starch  production  would  increase  the  returns  to  sweet- 
potato  growers  by  several  million  dollars  annually.  At  present  a 
large  proportion  of  field-run  sweetpotatoes  are  thrown  out  as  over- 
sized or  undersized,  and  largely  wasted.  In  some  sections  the  pro- 
portion of  culls  in  1931  was  50  per  cent.  Unusually  rigorous  grading 
was  one  cause  of  this  high  percentage,  but  the  wastage  from  the 
sweetpotato  crop  is  usually  large.  Some  cull  sweetpotatoes  are  fed 
to  livestock.  This  use,  however,  comes  nowhere  near  absorbing  the 
supply.  Starch  production  from  sweetpotatoes,  besides  benefiting 
growers,  would  promote  industrial  development. 

Calcium  Gluconate — Lignin — Furfural 

Chemists  in  the  department  developed  a  low-cost  method  of  pro- 
ducing calcium  gluconate  by  the  action  of  a  mold  on  corn  sugar. 
Calcium  gluconate  is  of  great  value  in  treating  various  diseases,  and 
its  production  by  the  new  method  can  utilize  much  surplus  corn. 

Recent  work  on  lignin,  a  component  of  all  agricultural  wastes,  has 
shown  that  several  synthetic  resins  can  be  produced  from  it,  as  can 
eugenol,  the  essential  constituent  of  oil  of  cloves,  and  vanillin,  the 
flavoring  constituent  of  vanilla. 
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By  processes  developed  in  this  department,  industrial  chemists 
produced  from  agricultural  wastes  last  year  more  than  1,000,000 
pounds  of  furfural.  Some  5,000,000  pounds  of  oat  hulls,  which  would 
otherwise  have  been  wasted,  were  thus  utilized. 

Tannin — Wool-Scouring  Wastes 

Research  to  develop  means  of  utilizing  hemlock-bark  offal  from 
lumbering  and  pulp  production  is  under  way.  This  material  is  a 
potential  source  of  tannin,  which  this  country  imports  in  large  quan- 
tities for  tanning  leather. 

By-products  having  an  annmd  value  of  $5,000,000  to  $6,000,000 
can  be  obtained  from  wool-scouring  wastes,  investigations  indicate. 
These  wastes  include  60,000,000  or  70,000,000  pounds  of  wool  grease 
used  for  leather  stuffing,  waterproofing,  lubricating,  and  in  producing 
lanolin  and  certain  fertilizer  materials.  For  these  purposes,  the 
United  States  imports  nearly  half  the  wool  grease  it  annually  con- 
sumes, while  allowing  most  of  its  own  wool-scouring  products  to  go 
to  waste. 

Research  is  under  way  to  develop  processes  for  producing  fuel  and 
illuminating  gas,  organic  acids,  solvents,  and  carbon  from  wastes 
such  as  cornstalks,  corncobs,  straws,  cotton  stalks,  and  sugarcane 
bagasse. 

Inulin — Soy  Sauce — Molasses 

Inalin,  the  principal  constituent  of  chicory  root,  is  thought  to  be 
the  most  suitable  carbohydrate  available  for  the  diet  of  persons 
suffering  from  diabetes.  Recently  the  department  devised  a  method 
of  producing  extremely  pure  inufin  by  a  simple  and  cheap  process, 
the  most  suitable  source  being  chicory,  now  grown  in  limited  quan- 
tities in  the  United  States  as  a  coffee  substitute.  As  a  source  of 
inulin  the  chicory  crop  might  become  much  more  important. 

Soy  sauce,  now  wholly  imported,  could  easily  be  manufactured  on 
a  commercial  scale  in  this  country,  experiments  show.  Development 
of  the  soy-sauce  industry  would  provide  an  outlet  for  part  of  the 
soybean  crop. 

Barbados  molasses  is  imported  in  large  quantities  because  of  its 
desirable  flavor.  Chemical  investigations  in  this  department  re- 
cently revealed  a  clue  to  the  nature  of  this  flavor  and  indicated  the 
possibility  of  producing  it  in  sirup  of  domestic  origin.  Success  in  this 
investigation  would  substitute  a  domestic  molasses  for  the  foreign 
product. 

Fruit  Pulp 

Experiments  at  the  department's  laboratory  of  fruit  and  vegetable 
chemistry  at  Los  Angeles  developed  a  new  fruit  product,  frozen  fruit 
pulp,  which  promises  to  afford  a  new  and  profitable  outlet  for  fruit 
heretofore  graded  low  and  sold  at  a  low  price.  Fruit  for  the  fresh- 
fruit  market  or  for  the  cannery  is  usually  picked  at  the  hard-ripe 
stage.  As  a  result,  much  fruit  too  ripe  for  the  higher  grades  of  canned 
goods  finds  its  way  into  the  cannery,  is  canned  as  water-pack  or  pie 
stock,  and  brings  a  lower  price  than  fruit  packed  in  sirup.  Yet  it 
has  the  best  flavor  and  the  highest  natural  sugar  content  of  all  the 
grades  canned.  It  has  proved  to  be  the  grade  best  adapted  to  the 
production  of  frozen  fruit  pulp. 
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In  the  production  of  this  commodity  fruits  are  pulped,  blended 
with  sugar  sirup,  quick  frozen  at  —40°  to  —60°  F.,  and  stored  at 
4°  to  9°,  either  in  paraffined  cups  or  in  unlacquered  tins.  The 
product  fully  retains  the  fresh-fruit  flavor  and  has  a  remarkably 
smooth  texture.  It  can  be  made  from  apricots,  peaches,  nectarines, 
plums,  prunes,  pears,  pineapples,  grapes,  and  berries  of  various  kinds. 
Present  indications  are  that  the  new  process  will  transform  into  a 
high-quality  product  what  is  now  a  low-grade  and  low-priced  product. 
It  will  furnish  the  food  manufacturer  with  a  new  and  highly  desirable 
fruit  base  and  give  the  consumer  a  tree-ripened,  full-flavored  product 
unlike  anything  now  on  the  market.  The  canning,  container,  and 
storage  industries  are  cooperating  with  the  department  in  experiments 
to  improve  frozen  fruit  pulp. 

Dairy  Products 

By  a  process  recently  developed  in  the  department  milk  sugar  can 
be  removed  from  skim  milk  without  affecting  the  casein.  This 
process  is  particularly  valuable  to  the  ice-cream  industry.  It  enables 
ice-cream  makers  to  increase  the  amount  of  milk  solids  not  fat,  in 
ice  cream  by  about  20  per  cent,  without  any  risk  of  causing  the  defect 
known  as  "sandiness."  Milk  solids  thus  added  to  ice  cream  improve 
both  its  quality  and  its  nutritive  value. 

The  department  also  developed  a  process  by  which  milk  may  be 
held  frozen  as  long  as  three  weeks  and  restored  to  its  normal  state 
without  loss  of  flavor  or  of  physical  properties.  It  has  devised  equip- 
ment for  separating  albumen  from  cheese  whey,  without  impairing 
its  physical  properties.  Added  to  cows'  milk  this  by-product  gives 
it  the  approximate  composition  and  properties  of  human  milk. 
Another  process  developed  in  the  department  permits  American 
cheddar  cheese  to  be  ripened  in  cans  without  molding  or  swelling.  It 
permits  the  marketing  of  the  natural  cheese  in  an  attractive  package 
and  eliminates  waste  due  to  loss  of  moisture  and  the  formation  of  a 
rind. 

Forest  Products 

Investigations  to  develop  better  methods  of  utilizing  forest  products 
produced  substantial  results.  Studies  of  sulphite,  sulphate,  and 
semichemical  pulping  j)ro cesses  enabled  mills  to  increase  their  pulp 
yields  by  from  5  to  10  per  cent.  Five  mills  using  a  process  originated 
by  the  department  converted  chestnut  chips,  a  waste  product  from 
tannin  extraction,  into  corrugated  boards  for  boxes.  This  research 
also  developed  a  practical  process  for  making  high-grade  white  paper 
from  the  fast-growing  southern  yellow  pines. 

Studies  in  turpentine  operations  demonstrated  that  weekly 
K-inch  chipping,  instead  of  the  %-inch  chipping  now  generally  em- 
ployed, doubles  the  resin-bearing  life  and  the  total  resin  yield  of  the 
tree.  Measurement  of  the  strength  properties  of  160  different  woods 
led  to  the  development  of  more  efficient  structural  grading  rules ;  these 
make  possible  an  increase  in  allowable  working  stresses  in  building 
construction,  and  permit  the  use  of  less  material  and  a  wider  selection 
of  woods.  A  study  of  joints  and  fastenings  in  timber  construction 
showed  how  joint  strength  may  be  increased  from  five  to  six  times. 
Experiments  developed  methods  of  producing  wood  plastics  at  reduced 
costs. 
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Research  results  gained  in  the  department  have  brought  about 
great  changes  in  the  kiln  drying  of  lumber.  These  changes  in  the  case 
of  hard-woods  effect  a  saving  in  kiln  drying  estimated  at  $1  per 
thousand  feet.  The  corresponding  saving  in  the  case  of  softwoods  is 
$1.50  per  thousand  feet.  Commercial  kilns  have  installed  more  than 
15,000  fan  units  on  principles  developed  by  this  department.  Other 
studies  have  improved  the  technical  basis  for  the  air  seasoning  of 
commercial  woods.  Studies  of  logging  methods  and  equipment  have 
indicated  opportunities  for  preventing  waste  in  lumbering.  Findings 
in  regard  to  selective  logging  promise  substantial  savings  to  operators 
and  also  a  better  adjustment  of  lumber  production  to  market  demands. 

RESEARCH  THAT  HELPS  TO  ADJUST  PRODUCTION  TO  DEMAND 

In  adjusting  production  to  demand,  farmers  need  both  technical 
and  economic  information.  They  can  use  the  technical  information 
particularly  in  making  their  production  more  dependable  and  con- 
trollable, and  in  developing  noncompetitive  lines  of  production. 
Several  crops  not  previously  grown  in  this  country  and  not  com- 
peting with  any  other  crop  grown  here,  have  been  introduced  by  the 
department.  Among  them  is  the  Washington  Navel  orange,  which 
now  constitutes  the  bulk  of  California's  orange  production.  More 
recently  the  department  introduced  the  avocado,  the  mango,  Chinese 
and  Japanese  persimmons,  the  papaya,  and  the  pistache  nut.  Eco- 
nomic studies,  particularly  in  farm  management,  help  farmers  to 
balance  their  different  crop  enterprises  so  as  to  get  the  best  net  result- 
Technology  shows  how  to  grow  while  economics  indicates  what  should 
be  grown. 

Many  of  the  research  achievements  of  the  past  year  that  help  to 
adjust  production  to  demand  have  already  been  included  in  this 
report  under  the  section  on  research  that  reduces  costs  of  production. 
Thus  the  new  varieties  of  plants  developed  to  resist  specific  diseases 
make  farming  operations  more  dependable  and,  consequently,  more 
easily  adjustable  to  the  market  requirements. 

New  and  Noncompetitive  Crops 

In  recent  years  the  department  has  introduced  into  this  country 
and  has  tested  many  new  crops  to  determine  their  adaptability  to 
soil,  climatic,  and  market  conditions  here.  Such  work  is  indispen- 
sable. Volunteer  cooperators  can  not  do  it  efficiently  in  its  early 
stages.     It  is  a  task  for  the  expert,  and  it  takes  time. 

Date  culture,  for  example,  has  outstanding  possibilities.  This 
country  at  present  imports  more  than  20  times  as  many  dates  as  it 
grows.  The  date  industry,  scarcely  10  years  old  in  the  United  States, 
originated  with  the  introduction  by  the  department  of  the  choicest 
dates  from  Old  World  gardens.  It  received  an  immense  impetus 
when  the  department's  scientists  developed  a  method  of  propagating 
date  palms  free  from  insect  pests  and  fungous  diseases.  It  received 
another  stimulus  in  1925  when  investigators  ascertained  that  date 
ripening  can  be  controlled  beneficially  by  using  special  kinds  of 
pollen.  In  regions  having  summers  too  short  or  too  cool  to  permit 
the  ordinary  maturing  of  dates,  growers  can  use  a  pollen  causing 
earlier  ripening.     In  regions  where  excessive  heat  tends  to  make  the 
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crop  ripen  too  early,  they  can  use  a  pollen  causing  late  ripening. 
Assisted  by  these  discoveries,  American  growers  now  produce  several 
million  poimds  of  fancy  dates  annually.  These  dates  are  so  superior 
in  quality  that  they  have  opened  new  markets,  without  as  yet  dimin- 
ishing the  demand  for  imported  dates.  The  date  industry  may 
therefore  be  expanded  greatly  without  harm,  and  indeed  with  benefit 
to  American  agricultural  interests  in  general,  since  the  grower  who 
puts  land  into  dates  withdraws  it  from  other  uses.  In  recent  years 
the  department  has  introduced  date  varieties  which  promise  to  be 
suitable  for  southern  Texas  and  for  home  gardens,  to  be  sold  in  both 
local  and  distant  markets. 

Satsuma  Orange — Tung  Oil 

Another  promising  new  and  noncompetitive  crop  is  the  early  ripen- 
ing strain  of  the  Satsuma  orange.  The  department's  plant  explorers 
introduced  this  orange  from  Japan  into  the  Gulf  coast  region.  In 
the  warm  climate  the  early  ripening  strain  grows  more  vigorously 
and  produces  heavier  crops  of  large  fruits  with  better  shipping  quali- 
ties than  it  does  in  Japan.  In  the  Gulf  coast  region  the  so-called 
Wase  Satsuma  oranges  ripen  between  the  middle  of  September  and 
the  last  week  in  October.  This  is  a  period  in  which  almost  no  other 
tree-ripe  oranges  come  on  the  market. 

The  United  States  imports  annually  about  100,000,000  pounds  of 
tung  oil.  In  1905  the  department  introduced  the  first  tung  trees 
into  this  country.  By  1927  commercial  plantings  occupied  3,000 
acres  in  Florida.  Other  States  had  experimental  plantings.  Tung 
oil  is  used  in  the  manufacture  of  varnish,  enamel  paint,  floor  paint, 
flat  wall  paint,  and  paint  driers.  It  comes  from  two  species  of  Aleu- 
rites,  a  small  genus  belonging  to  the  spurge  family.  Both  species 
thrive  in  China,  the  chief  present  source  of  commercial  tung  oil. 
Department  scientists  believe  that  new  and  superior  varieties  can 
be  produced  by  hybridization.  The  American  tung-oil  industry, 
already  developing  through  the  original  plant  introductions,  may 
by  plant  breeding  be  greatly  stimulated.  Tung  trees  in  Florida  and 
several  other  States  yield  light-colored  oils  low  in  free  fatty  acids  and 
superior  to  most  of  the  tung  oils  imported  from  China,  where  the 
growers  still  use  very  primitive  methods.  This  tree  has  qualifications 
that  make  it  the  potential  basis  of  a  thriving  industry  in  the  United 
States.  It  grows  well  in  Florida  and  the  Gulf  coast  region,  yields 
well,  and  its  product  has  a  noncompetitive  domestic  market. 

Egyptian  Cotton 

Though  it  produces  more  cotton  than  any  other  country,  the 
Umted  States  imports  large  quantities  of  Egyptian  cotton  for  special 
uses.  Department  scientists  made  the  first  introduction  of  Egyptian 
cotton  some  20  years  ago.  They  believed  that  American  Egyptian 
cotton  could  supply  important  domestic  requirements  without  com- 
peting with  other  American  varieties.  This  forecast  was  fulfilled. 
American  Egyptian  cotton  grown  in  the  Salt  River  Valley  of  Arizona 
to-day  supplies  the  longest  and  best  Egyptian  cotton  needed  by 
American  spinning  mills.  It  meets  a  growing  demand  by  the  manu- 
facturers of  high-duty  automobile  and  truck  tire  casings.    Scientists 
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are  constantly  improving  it.  Because  its  cultivation  is  limited  in 
geographical  range  it  will  not  soon,  and  perhaps  never,  satisfy  the 
whole  domestic  need  for  this  type  of  cotton.  Therefore  the  acreage  of 
Egyptian  cotton  can  be  expanded  within  the  United  States  without 
injuring  producers  of  other  types  of  cotton. 

Farm-Management  Studies  and  the  Outlook 

Farm-management  studies,  based  on  complete  records  of  labor, 
power,  equipment,  and  material  used  in  farm  operations,  have  indi- 
cated possibilities  for  profitable  crop  shifts.  Farmers  must  constantly 
readjust  their  operations  to  changing  conditions.  Analyses  of  farm 
operations  and  of  farm  returns  in  cooperation  with  State  stations 
provided  for  many  areas  a  dependable  basis  for  readjustments. 
Surveys  of  a  group  of  farms  in  the  Red  River  Valley,  for  example, 
demonstrated  the  advantages  of  a  change  from  wheat  to  feed  grains, 
pasture,  and  livestock.  The  surveys  also  showed  the  advantages  of 
a  shift  from  a  beef-cattle  production  system,  involving  the  purchase 
of  steers,  to  a  system  of  baby-beef  production.  Cooperating  with  the 
State  experiment  stations,  the  department's  investigators  worked 
out  budgets  with  individual  farmers.  Adoption  of  these  budgets 
produced  a  definite  improvement  in  farm  returns.  A  study  in  the 
Pacific  Northwest  showed  the  savings  that  could  be  effected  by  bulk 
handling  as  compared  with  sack  handhng  of  grain.  Studies  of  irri- 
gated farms  revealed  the  best  cash  crops  for  the  present  period  of 
uncertain  farm  incomes.  Studies  of  range-livestock  management 
pointed  to  the  desirability  of  some  changes  in  the  Dakotas  and 
Montana.  These  are  merely  examples  of  the  value  of  the  depart- 
ment's farm-management  research  as  an  aid  in  adjusting  production 
to  demand. 

Experience  has  shown  that  most  farmers  adjust  their  production 
on  the  basis  of  prices  received  during  the  preceding  year.  Price 
analyses  and  related  economic  research  in  the  department  are 
designed  to  interpret  existing  supply  and  demand  conditions  so  as  to 
give  the  farmer  a  basis  for  adjusting  production  to  the  market  situa- 
tion that  lies  ahead  of  him.  The  department's  outlook  program, 
now  conducted  on  an  extensive  scale  in  cooperation  with  State 
agencies,  helps  the  farmer  to  do  this. 

The  progress  of  technological  and  economic  research,  designed  to 
increase  farm  returns  by  reducing  costs  and  adjusting  the  individual 
farmer's  production  to  demand,  leads  to  the  important  problem  of 
total  production  in  agriculture  in  relation  to  market  demand  and 
prices.  Obviously  it  is  to  the  interest  of  the  Nation  as  a  whole,  and 
certainly  to  the  interest  of  agriculture,  that  the  total  supply  of  farm 
products  should  be  produced  on  land  best  suited  to  low-cost  produc- 
tion. This  opens  the  broad  question  of  research  in  land  utilization 
which  I  shall  discuss  in  a  later  section  of  this  report. 

RESEARCH  THAT  IMPROVES  QUALITY 

Quahty-improvement  investigations  by  the  department  have  both 
economic  and  technical  aspects.  Economic  studies  indicate  the 
relative  market  demand  for  goods  of  different  quality,  and  emphasize 
the  necessity  of  reflecting  premium  prices  back  to  farmers.     Scientific 
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studies,  such  as  the  investigations  that  produced  the  #  Margiobe 
tomato,  Pima  cotton,  and  other  well-known  plant  varieties,  enable 
farmers  to  grow  better  products  when  the  demand  arises.  Markets 
usually  recognize  quality  in  the  long  run,  though  at  certain  times 
premiums  for  quality  may  not  be  adequate.  Quality-improvement 
work  has  special  value  in  periods  of  overproduction.  It  helps  farmers 
to  concentrate  on  quality  rather  than  on  quantity.  Quality  investi- 
gations by  the  department  during  the  last  fiscal  year  produced  some 
outstanding  results. 

Quality  in  Meats 

The  department  a  few  years  ago  began  to  study  the  quality  of 
meats,  an  important  field  to  which  little  attention  had  previously 
been  given.  This  study,  in  which  more  than  20  State  experiment 
stations  have  cooperated,  reveals  the  importance  of  high  quality  in 
meats,  and  helps  to  develop  reliable  standards  and  methods  of 
determining  and  producing  high  quality.  It  has  shown,  for  example, 
that  retarded  growth  lowers  the  palatability  of  meat;  that  there  are 
no  marked  differences  in  the  palatability  of  the  meat  of  different 
breeds,  although  there  are  striking  differences  in  the  palatability  of 
meat  from  individual  animals  of  the  same  breed,  which  indicates  the 
desirability  of  selecting  and  breeding  animals  for  meat  of  high  quality; 
that  the  grade  of  the  carcass  is  closely  related  to  the  thickness  of  the 
external  fat  or  the  degree  of  finish,  indicating  the  importance  of 
securing  the  minimum  degree  of  finish  that  will  produce  the  necessary 
yield  and  market  quality.  Recent  findings  indicate  that  high-quality 
meat  and  lamb  can  be  produced  on  pasture,  an  important  fact  in  the 
more  economical  production  of  high-quality  meat;  that  best  results 
in  beef  production  are  obtained  when  the  beef  is  produced  on  good 
grass  with  a  small  amount  of  grain  to  insure  maximum  gains;  that  in 
lamb  production  there  is  no  material  advantage  in  feeding  a  supple- 
mentary grain  ration  so  far  as  quality  of  the  meat  is  concerned;  and 
that  tenderness  of  meat  is  much  influenced  by  inheritance  and  by 
conditions  of  storage. 

Dairy  Products 

To  improve  the  quality  of  milk  produced  in  the  United  States  the 
department  recently  developed  an  area  plan  under  which  the  quality 
of  milk  is  improved  in  a  small  area  which  is  then  used  as  a  demonstra- 
tion area  from  which  better  dairy  practices  may  spread.  In  the  first 
stage,  the  department  starts  and  develops  the  project.  As  soon  as 
the  quality  of  the  milk  produced  in  the  selected  area  improves,  the 
project  is  turned  over  to  State  agencies  for  further  promotion.  This 
plan  has  important  economic  possibilities.  Dairymen  suffer  heavy 
losses  annually  through  marketing  off-flavored  and  sour  milk,  and 
dairy  products  below  standards  in  other  ways,  whereas  they  could 
increase  their  receipts  tremendously  by  producing  only  high-quality 
milk.  Other  investigations  by  the  department  disclosed  possibilities 
in  the  processing  and  distribution  of  milk.  The  results  of  these 
investigations  have  shown  milk  dealers  how  to  hold  down  their 
processing  and  distributing  costs,  and  thus  diminish  the  spread 
between  the  farmers'  price  and  the  consumers'  price.  Further 
improvement  is  possible  and  recent  investigations  open  up  promising 
lines  of  effort. 


REPORT  OF  THE  SECRETARY  OF  AGRICULTURE        47 

In  the  Southern  States  where  cheese  making  is  a  comparatively- 
new  industry  the  department  assists  factory  managers  to  establish 
manufacturing  methods  that  will  improve  the  quality  and  yield  of 
the  product.  A  department  dairy  specialist  visited  one  factory  that 
was  receiving  about  60,000  pounds  of  milk  daily  and  making  6,000 
pounds  of  cheese.  The  manufacturing  methods  were  such  that  only 
50  per  cent  of  the  product  graded  No.  1;  the  rest  graded  No.  2. 
During  the  few  days  while  the  specialist  was  at  the  factory  he  intro- 
duced changes  that  enabled  the  establishment  to  make  its  entire 
output  into  No.  1  cheese.  This  resulted  in  a  return  increase 
between  $9,000  and  $10,000  a  year. 

The  department  also  helps  creamery  managers  to  establish  a 
system  of  buying  cream  on  the  basis  of  its  quality.  In  every  creamery 
that  has  adopted  it,  this  system  has  improved  the  quality  of  the 
product  and  obtained  better  prices.  In  turn  the  creameries  pay 
better  prices  to  the  farmers. 

Lettuce 

Varieties  of  lettuce  recently  introduced  by  the  department  set  new 
standards  of  quality  and  at  the  same  time  resist  both  mildew  and 
blight.  The  double-resistant  lettuce,  Imperial  D,  seed  of  which  was 
distributed  to  growers  in  the  fall  of  1931,  is  considered  the  best 
quality  lettuce  of  the  New  York  or  Iceberg  type.  It  has  thicker, 
crisper,  and  better-flavored  leaves  than  any  of  the  other  varieties. 
Another  high-quality  variety,  Imperial  F,  was  introduced  in  1930, 
and  growers  produced  it  on  a  large  commercial  scale  last  year.  It 
appeared  entirely  resistant  to  both  mildew  and  blight.  A  few  years, 
ago  a  disease  known  as  brown  blight  threatened  the  lettuce  industry 
of  the  Imperial  Valley  of  California  with  complete  destruction. 
Plant  specialists  from  the  department  developed  resistant  varieties 
by  breeding  and  selection  and  thus  saved  the  industry.  Returns  to 
growers  from  the  new  varieties  ran  as  high  as  $8,000,000  in  some 
recent  years.  The  crop  last  year,  though  reduced  in  volume  and  low 
in  price,  brought  the  growers  approximately  $4,000,000.  The  im- 
portance of  the  disease-resistant  varieties  may  be  judged  from  the 
fact  that  the  district  where  they  are  grown  produces  nearly  half  the 
lettuce  grown  in  this  country.  Early  this  year  the  department  re- 
leased to  growers  seed  of  a  new  brown-blight-resistant  strain  of  the 
Iceberg  type,  under  the  name  of  Imperial  No.  13.  In  commercial- 
scale  plantings  it  proved  specifically  adapted  to  harvesting  from  about 
January  10  to  February  20  in  the  Imperial  Valley.  It  seems  to  be 
the  only  strain  which  can  be  depended  upon  during  that  period  to  make 
a  high  percentage  of  sufficiently  large  heads  of  good  quality. 

Sirup — Orange  Juice— Soybeans 

Investigations  developed  means  of  preventing  the  crystallization  of 
sugar  from  cane  sirup  and  of  controlling  the  flavor  and  color  of  cane 
sirup  by  the  use  of  decolorizing  carbon.  This  was  an  important  step 
toward  the  more  uniform  production  of  high-quality  sirup.  Thou- 
sands of  farmers  in  the  United  States  grow  sugarcane  for  cane  sirup 
and  sorgo  cane  for  sorgo  sirup.  These  are  substantial  cash  crops. 
Out  of  an  annual  production  of  about  30,000,000  gallons,  approxi- 
mately 60  per  cent  is  marketed,  but  the  price  received  by  the  farmer 
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varies  by  as  much  as  200  per  cent.  Only  sirup  of  a  grade  high  enough 
to  be  sold  direct  to  the  consumer  brings  the  best  price.  Lower-grade 
sirup  must  be  sold  for  blending.  If  all  the  sirup  produced  were  of 
satisfactory  market  quality,  the  returns  to  growers  would  be  sub- 
stantially increased. 

Citrus-fruit  investigations  promise  success  in  developing  a  method 
of  preventing  deterioration  in  the  flavor  and  quality  of  orange  juice. 
This  should  result  in  an  immediate  increase  in  the  sale  of  this  product. 
Kesults  of  former  work  in  citrus  utilization  are  instructive.  Maturity 
standards  developed  by  the  department  some  years  ago  have  stabilized 
and  extended  the  fresh-fruit  market,  and  it  is  estimated  that  these 
standards  have  added  at  least  35  cents  a  box  to  the  value  of  citrus 
fruit  during  the  last  five  years. 

Soybean  varieties  differ  greatly  in  their  food  value.  This  was  dem- 
onstrated in  connection  with  soybean  selection  and  breeding  studies. 
The  finding  has  obvious  practical  significance.  The  protein  content 
of  different  varieties  ranges  from  28  to  43  per  cent,  and  the  oil  content 
from  12  to  23  per  cent.  The  oil  content  alone  does  not  measure  the 
value  of  a  variety  for  oil  production  because  the  quantity  of  oil  re- 
leased under  pressure  differs.  Under  a  given  pressure,  one  variety 
will  yield  as  much  as  60  per  cent  of  the  oil  it  contains,  while  under  the 
same  pressure  another  variety  may  yield  only  10  per  cent.  This  fact 
is  important  in  selecting  varieties  of  soybeans  for  oil  production. 
Soybean  varieties  differ  widely  also  in  their  content  of  certain  amino 
acids  important  in  nutrition.  This  fact  has  a  bearing  on  the  use  of 
soybeans  and  soybean  meal  in  the  production  of  macaroni,  vermicelli, 
all  noodles,  bread,  and  other  food  articles. 

Honey 

The  quality  of  honey  has  been  greatly  improved  and  stabilized  by 
the  work  of  the  department  in  developing  efficient  controls  for  foul 
brood  and  other  bee  diseases  and  in  the  estabhshing  of  standards  for 
all  classes  or  types  of  honeys. 

Experiments  have  shown  that  honey  may  be  clarified  by  electrical 
neutralization  and  flocculation  of  its  colloidal  constituents  through 
action  of  colloidal  materials  of  opposite  electric  charge.  This  treat- 
ment produces  brilliant  clarity,  reduces  foaming  and  scum  formation, 
prevents  granulation  over  long  periods  of  time,  and  reduces  carameli- 
zation  on  heating,  thus  eliminating  objectionable  characteristics  of 
honey  which  have  restricted  its  marketability.  Improvement  of  com- 
mercial quality  in  this  manner  would  undoubtedly  widen  the  field  of 
use  of  honey  and  would  be  of  great  financial  benefit  to  the  entire 
honey  industry.  Methods  and  technic  for  applying  this  finding  to 
commercial  practice  are  now  being  studied  and  encouraging  results 
have  been  obtained. 

Grades  and  Standards  Affect  Quality  Improvement 

Farmers  who  wish  to  improve  the  quality  of  their  products  benefit 
from  information  made  available  by  the  commodity  grading  and  in- 
spection services  of  the  department.  Such  information  shows  how 
crops  grade,  indicates  specific  causes  for  low  grades  of  products, 
measures  the  appearance  or  increase  of  crop  diseases,  records  the 
market  value  of  new  varieties,  reflects  the  influence  of  new  machinery 
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and  new  handling  methods  on  the  quality  of  farm  production,  and 
furnishes  clues  to  shifts  in  market  requirements.  Facts  of  this  sort 
strongly  influence  producers,  plant  breeders,  horticulturists,  farm- 
management  leaders,  and  agricultural  extension  educators.  Research 
men  check  the  practicality  and  usefulness  of  their  work  by  facts  de- 
veloped in  standardization  and  grading  services.  Inspection  data  on 
wheat  dockage,  smut,  excess  moisture,  and  mixed  types  emphasize  the 
need  for  improved  farm-management,  handling,  or  marketing  meth- 
ods. It  applies  also  to  investigations  in  the  improvement  of  grain 
cleaning,  conditioning,  handling,  and  storage. 

Alfalfa  growing  became  better  adapted  to  market  requirements 
after  the  promulgation  in  1925  of  United  States  standards  that  gave 
definite  recognition  to  the  importance  of  leafiness  in  alfalfa.  Inspec- 
tions showed  that  the  grade  of  much  alfalfa  hay  was  lowered  by  over- 
ripeness  at  the  time  of  cutting  or  by  harvesting  methods  that  shat- 
tered the  leaves.  They  showed  also  that  producers  allowed  their  al- 
falfa hay  to  suffer  much  preventable  damage.  Accordingly,  the  de- 
partment and  the  State  agricultural  experiment  stations  organized 
research  and  farm-management  programs  in  the  chief  alfalfa-produc- 
ing areas  with  substantial  benefit  to  the  alfalfa  industry.  Within  a 
few  years  the  grade  and  feed  value  of  alfalfa  hay  in  several  areas  im- 
proved materially. 

Cotton  Grade  and  Staple  Estimates 

Opportunities  to  improve  the  quality  of  cotton  grown  in  the  United 
States  and  the  importance  of  reflecting  quality  differences  more 
accurately  in  prices  paid  to  growers  at  country  points  drew  renewed 
attention  as  a  result  of  the  department's  cotton  grade  and  staple  esti- 
mates reports  and  cotton-price  studies  begun  by  the  department 
four  years  ago. 

The  department  compiles  data  by  States  and  districts,  so  that  the 
grades  and  staples  of  cotton  grown  in  various  localities  can  be  com- 
pared. The  grade  and  staple  estimates  for  1931-32  showed  that  89.4 
per  cent  of  the  cotton  crop  was  tenderable  under  the  cotton  futures 
act,  as  compared  with  84.6  per  cent  in  1930-31.  Price  data  gathered 
in  1931-32  represented  more  than  30,000  individual  bale  sales  in  more 
than  45  local  markets.  The  information  showed  that  in  many  cases 
prices  paid  to  growers  do  not  vary  appreciably  with  the  grade  and 
staple  of  the  cotton.  This  discourages  quality  improvement.  In  the 
1930-31  season  some  farmers  received  considerably  higher  prices  for 
low  grades  and  short  staples  than  other  farmers  received  for  higher 
grades  and  longer  staples  on  the  same  days.  Differences  in  classifica- 
tion, in  bargaining  power,  and  in  other  factors  largely  accounted  for 
these  variations. 

The  grade  and  staple  estimates,  with  the  related  price  studies, 
afford  a  logical  and  constructive  approach  to  quality-improvement 
work.  They  show  the  grade  and  staple  length  of  cotton  produced  not 
only  in  the  country  as  a  whole,  but  in  different  parts  of  the  Cotton 
Belt.  Hence  they  indicate  what  sections  are  relatively  best  suited  to 
produce  cotton  of  different  grades  and  staple  lengths.  The  department 
furnishes  individual  gin  reports  to  cotton-gin  owners  and  to  the  State 
agricultural  experiment  stations.  Thus  information  about  the  cotton 
crop  becomes  highly  particularized  by  localities.     Combined  with 
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information  on  cost  of  production  it  aids  communities  and  individuals 
in  deciding  how  they  may  profitably  modify  their  cotton-production 
programs. 

Growers  need  facts  about  the  consumption  as  well  as  about  the  pro- 
duction of  cotton.  The  department  collects  data  showing  the  grade 
and  staple  lengths  of  the  cotton  consumed  by  American  mills.  The 
consumption  reports,  analyzed  in  connection  with  production  facts, 
show  to  what  extent  the  growers  satisfy  mill  requirements.  Certain  of 
the  grade  and  staple  lengths  produced  in  the  United  States  depend 
more  on  the  foreign  than  on  the  domestic  market.  The  production  and 
consumption  reports  indicate  the  proportions  in  which  cottons  of 
different  grades  and  staple  lengths  go  abroad.  This  knowledge  bears 
significantly  on  farm  practice.  The  United  States  exports  more  than 
half  its  cotton.  Production  of  the  different  grades  and  staple  lengths 
should  be  adjusted  to  the  total  demand,  and  not  merely  to  domestic 
standards  of  consumption.  The  market  wants  cottons  of  different 
qualities  and  different  staple  lengths.  It  wants  these  cottons  in  differ- 
ent amounts.  Profits  in  cotton  production  depend  largely  on  the 
success  with  which  growers  adjust  their  output  to  these  different 
requirements.  It  is  first  necessary  to  know  precisely  what  the  require- 
ments are.  This  need  the  department  endeavors  to  meet  with  its 
grade  and  staple  estimates  reports  and  cotton-price  studies. 

RESEARCH  IN  THE  STATE  EXPERIMENT  STATIONS 

This  department  administers  acts  that  provide  Federal  aid  to  the 
State  agricultural  experiment  stations  in  the  amount  of  $4,320,000 
annually.  These  stations  are  under  the  immediate  direction  of  the 
respective  States  and  receive  an  average  of  about  $3  of  State  funds 
to  each  $1  of  Federal  funds.  Federal  law  requires  the  department  to 
cooperate  with  the  stations  in  supervising  the  expenditure  of  the 
Federal  money.  The  research  of  the  department  is  coordinated  with 
that  of  the  State  stations.  The  department  and  the  States  cooperated 
during  the  year  in  about  1,100  research  projects.  Every  State 
participated. 

Recent  contributions  to  agriculture  by  the  State  experiment  sta- 
tions illustrate  the  use  made  of  the  Federal  funds.  These  contri- 
butions deal  with  problems  of  soil  fertility,  of  farm  management,  of 
animal  and  plant  disease  control  and  insect  control,  of  distribution 
and  marketing,  of  quality  improvement,  of  harvesting  methods,  of 
processing  and  storing,  of  utilizing  surpluses  and  by-products,  and  of 
farm  living  standards. 

After  many  years'  experimentation,  the  Massachusetts  experiment 
station  recently  matured  and  reported  a  method  of  using  fertilizers 
profitably  to  improve  stony  upland  pastures.  There  is  a  large  and 
increasing  area  of  such  lands  in  the  United  States.  Certain  cotton 
soils  of  the  South  are  becoming  unproductive  because  of  the  long- 
continued  liberal  use  of  calcium  arsenate  to  combat  the  boll  weevil. 
The  South  Carolina  station  reports  that  such  soils  can  be  restored  to 
productivity  simply  by  applying  iron  sulphate,  which  fixes  the 
arsenic  and  neutralizes  its  effect.  The  Oklahoma  station  recently 
reported  experiments  which  show  terracing  to  be  effective  in  conserv- 
ing soil  moisture  and  increasing  yields  even  on  practically  level  land. 
Accurate  and  equitable  distribution  of  irrigation  water  is  an  important 
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public  concern  in  irrigated  regions.  The  Colorado  station  recently 
perfected  a  measuring  flume  which  appears  to  excel  in  accuracy  and 
dependability  those  heretofore  commonly  used.  This  flume  is 
rapidly  coming  into  general  use. 

The  experiment  stations  have  originated  numerous  improved  vari- 
eties and  strains  of  field  crops,  fruits,  and  vegetables.  Farmers  and 
fruit  growers  of  New  York,  Minnesota,  and  many  other  States  are 
generally  growing  fruits,  grains,  and  other  improved  crops  developed 
by  the  stations,  with  gains  running  into  millions  of  dollars  annually. 
More  than  90  per  cent  of  Montana's  wheat  acreage  is  planted  to 
varieties  recommended  by  the  Montana  station.  One  variety,  Mon- 
tana 36,  developed  by  the  station,  has  practically  displaced  all  others 
in  the  Gallatin  Valley.  From  the  native  sand  cherry  and  other  wild 
species,  the  South  Dakota  station  has  originated  valuable  hardy 
fruits  adapted  to  the  severe  conditions  of  the  Northwest.  Recently 
it  developed  a  hardy  apple  of  superior  value  for  South  Dakota  con- 
ditions. A  seedling  strawberry  of  superior  quality,  the  McClintock, 
originated  by  the  Tennessee  station,  was  recently  released  to  com- 
mercial growers.  The  Corvallis  strawberry,  developed  and  intro- 
duced by  the  Oregon  station,  has  been  received  with  favor  by  com- 
mercial growers. 

Cooperating  with  the  department  in  a  study  of  the  possibility  of 
developing  the  domestic  production  of  sugar-beet  seed,  the  New 
Mexico  experiment  station  found  that  under  the  mild  climatic  con- 
ditions prevailing  in  the  Rio  Grande  Valley,  seedlings  from  seed 
planted  in  the  fall  may  be  overwintered  in  the  field  and  brought  to 
satisfactory  seed  production  the  succeeding  year.  This  method 
speeds  seed  production  and  reduces  its  cost.  Its  economic  importance 
is  indicated  by  the  fact  that  American  farmers  pay  more  than  $2,- 
000,000  annually  for  sugar-beet  seed,  mostly  to  foreign  seed  producers 
and  distributors. 

Wilt,  one  of  the  most  destructive  diseases  of  cotton,  the  Arkansas 
station  finds,  can  in  large  measure  be  controlled  by  liberal  use  of 
potash  fertilizers,  which  also  reduce  injury  from  rust,  stimulate 
growth,  and  increase  yields.  As  a  result  of  investigations  by  this 
and  other  stations,  wilt-resistant  strains  of  cotton  are  now  available 
to  the  grower.  The  North  Carolina  station  finds  that  at  a  cost  of 
less  than  16  cents  per  acre  for  spraying  with  Bordeaux  mixture,  the 
heavy  losses  sustained  by  sweetpotato  growers  as  a  result  of  wilt  or 
stem  rot  may  be  prevented. 

The  Kansas  station  has  found  a  strain  of  hard  red  winter  wheat 
which  is  resistant  to  the  Hessian  fly  and  is  as  good  as  other  improved 
winter  wheats.  The  Michigan  and  Ohio  stations  are  developing 
strains  of  corn  having  good  quality  and  yield  and  resistant  or  tolerant 
to  the  attack  of  the  corn  borer.  Methods  of  culture  which  greatly 
reduce  the  damage  done  by  the  borer  have  been  developed. 

"Salt  sick"  is  a  cattle  disease  estimated  to  cause  a  loss  of  more  than 
$3,000,000  annually  in  Florida.  The  Florida  experiment  station 
reported  that  it  is  a  mineral-deficiency  disease  which  can  be  prevented 
by  giving  the  cattle  access  to  a  relatively  cheap  mixture  of  common 
salt,  red  oxide  of  iron,  and  finely  ground  copper  sulphate.  Several 
stations  developed  and  demonstrated  new  methods  and  vaccines  for 
control  of  fowl  pox,  a  widespread  and  destructive  disease  of  poultry. 
For  sore  mouth,  an  infectious  disease  of  sheep  and  goats,  the  Texas 
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station  developed  and  put  into  practical  use  a  vaccine  which  effec- 
tively prevents  the  recurrence  of  heavy  annual  losses  to  ranchmen. 

The  Oregon  experiment  station  reported  perfecting  an  electrical 
device  that  accurately  determines  the  degree  of  ripeness  and  the  time 
of  picking  that  will  insure  winter  pears  of  the  best  market  quality. 
Refrigeration  costs  can  be  greatly  reduced  by  a  method,  recently 
announced  by  the  Massachusetts  station,  of  storing  apples  at  a  rela- 
tively high  temperature  for  a  month  after  harvesting  and  then  reduc- 
ing the  temperature  to  32°  F.  The  Georgia  station  in  investigations 
on  the  preservation  of  fruits  by  quick  freezing  achieved  results  of 
value  not  only  to  producers  and  housewives  but  also  to  the  frozen- 
fruit  industry.  The  investigations  showed  the  kinds  of  fruits  best 
suited  to  the  process,  and  its  effect  on  the  final  food  value  of  the 
product. 

The  Rhode  Island  station  reported  experiments  showing  that  potash 
fertilizers,  particularly  the  muriate,  increase  the  mealiness  and  im- 
prove the  culinary  quality  of  potatoes.  Many  other  examples  could 
be  cited  from  the  work  of  every  State  experiment  station.  A  more 
complete  account  of  accomplishments  will  be  presented  in  the  annual 
report  required  by  law  on  the  work  and  expenditures  of  the  State 
agricultural  experiment  stations. 

LAND-USE  PLANNING  AND  CONSERVATION 
LAND  UTILIZATION 

For  years  economists,  scientists,  and  administrative  leaders  in  the 
department  have  said  that  we  need  a  new  land  policy  for  American 
agriculture.  The  present  depression  gave  poignant  emphasis  to  that 
need.  The  panorama  of  overproduction,  serious  maladjustments  in 
taxation  and  credit,  a  radical  transformation  in  the  geography  of 
production,  a  changed  outlook  with  regard  to  population  increase 
and  land  requirements,  all  pointed  to  the  need  for  action. 

I  found  last  fall  that  the  department's  convictions  on  this  question 
were  shared  in  most  essentials  by  leaders  of  the  national  farm  organi- 
zations, by  most  of  the  membership  of  the  Association  of  Land  Grant 
Colleges  and  Universities,  by  influential  agricultural  editors,  by  State 
secretaries  of  agriculture,  and  by  many  other  groups.  The  time  ap- 
peared ripe  for  a  renewed  effort  and  new  emphasis.  Accordingly, 
in  November  1931,  I  called  a  national  conference  which  met  at  Chi- 
cago to  discuss  the  formation  of  a  land-use  program.  It  was  at- 
tended by  350  representatives  of  various  agricultural  organizations. 

The  conclusions  reached  at  the  conference,  the  actions  subsequently 
taken  by  committees  set  up  at  the  conference,  and  the  widespread 
interest  shown  in  many  States,  give  promise  that  we  shall  replace 
this  country's  traditional  policy  of  planless  agricultural  development 
'with  a  comprehensive  and  thoroughly  integrated  program  of  land 
utilization.  This  program  will,  as  it  gathers  force  and  cooperative 
support,  lead  the  way  toward  a  reconstructed,  cohesive  American 
agriculture. 

This  program  envisages:  (1)  A  better  economic  utilization  of  our 
land  resources,  (2)  control  of  erosion,  (3)  a  far-sighted  provision 
for  future  timber  and  public  recreation  needs,  (4)  preservation  of 
wild  life,  (5)  the  gradual  diversion  to  other  purposes  of  lands  sub- 
marginal  for  farming,    (6)   guidance  of  proper  enterprises  in  land 
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settlement,  and  (7)  important  adjustments  in  governmental  organ- 
ization in  the  distribution  of  local  institutions  and  in  local  taxation 
and  expenditures — adjustments  that  have  become  or  will  become 
necessary  as  important  changes  in  land  use  are  made. 

Department  a  Pioneer  in  Land  Utilization 

This  is  not  an  emergency  program.  Its  various  elements  are  not 
new.  In  many  fields  the  department  has  for  years  been  developing 
the  factual  basis  for  a  national  land-use  policy.  As  long  ago  as 
1923  the  department  outlined  the  essentials  of  such  a  program.  I 
called  attention  to  the  more  recent  developments  in  my  1930  and  1931 
annual  reports. 

Particularly  in  the  domain  of  lands  for  forest  use  and  for  wild- 
life refuges,  the  department  has  partly  translated  its  ideas  into 
action.  It  is  now  responsible  for  161,360,691  acres  of  national 
forests.  On  this  vast  acreage  the  Forest  Service  efficiently  protects 
and  manages  the  timber  and  grazing  resources  and  aids  in  the 
stability  of  stream  flow.  It  promotes  game  conservation  and  forest 
recreation.  It  shows  how  to  make  forestry  a  good  form  of  land 
use  and  how  to  utilize  the  products  of  the  forest  to  best  advantage. 
It  cooperates  with  the  States  in  the  promotion  of  forestry  under 
the  Weeks,  Clarke-McNary,  and  amendatory  laws. 

Another  unit  of  the  department — the  Bureau  of  Biological  Sur- 
vey— has  developed  a  comprehensive  system  of  wild-life  refuges.  It 
is  encouraging  adequate  protective  measures  for  wild  life  on  both 
private  and  public  lands. 

Research  in  the  department  has  been  making  available  a  body  of 
information  vital  to  the  formulation  and  application  of  sound  land- 
use  policies.  The  Bureau  of  Chemistry  and  Soils  in  cooperation 
with  State  agencies  has  analyzed,  described,  and  mapped  more  than 
half  the  Nation's  agricultural  area  as  a  basis  for  more  intelligent 
land  use.  It  has  attacked  the  problem  of  soil  erosion  and  other 
causes  of  soil  depletion.  The  Forest  Service  is  concluding  an  ex- 
tensive investigation  of  the  intricate  problem  of  forest  taxation. 
It  is  conducting  a  nation-wide  survey  of  forest  resources,  a  survey 
already  well  advanced  in  the  Douglas  fir  region  of  the  Pacific  North- 
west and  in  parts  of  the  South  and  begun  in  other  regions.  This 
survey  will  provide  information  about  the  stand  and  condition  of 
timber  of  various  kinds  and  ages,  the  rates  of  timber  growth,  the 
extent  of  the  present  drain  on  timber  supplies,  and  the  probable 
future  requirements  for  forest  products.  The  Bureau  of  Plant 
Industry  with  its  introduction  of  new  plants — some  of  which  form 
the  basis  of  new  agricultural  industries — and  its  extensive  plant- 
breeding  and  related  studies  has  greatly  influenced  the  modern  trend 
of  agricultural  products;  this  is  true  both  of  the  staple  crops  and  of 
fruits  and  vegetables. 

The  Bureau  of  Agricultural  Engineering  has  made  significant 
technological  contributions  in  regard  to  clearing,  draining,  and 
irrigating  lands.  It  has  added  to  our  knowledge  of  how  to  make 
a  more  efficient  use  of  water.  The  Bureau  of  Agricultural  Eco- 
nomics has  been  studying  land  resources  and  land  utilization,  settle- 
ment, tenure,  and  land  values.  This  work  has  clarified  the  national 
outlook  on  the  relation  of  land  supply  to  potential  requirements, 
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emphasized  the  significant  interrelations  of  the  various  uses  of  land, 
and  indicated  the  need  for  a  coordinate  land-use  planning  program. 

These  advances  in  administration  and  research  represent  a  sub- 
stantial beginning.  Our  experts  and,  I  think,  the  general  public 
recognize,  however,  that  many  gaps  still  need  to  be  filled  before  we 
can  say  we  have  achieved  a  definite  program  of  planned  land  use. 
This  is  especially  true  of  our  farm-land  policies.  Here,  perhaps  more 
than  in  other  fields,  we  find  that  the  policy  generally  pursued  in 
this  country  has  been  a  policy  not  of  land  use  but  of  land  exploitation. 
And  it  is  especially  in  this  phase  of  the  land  problem  that  the  depres- 
sion has  emphasized  the  weakness  in  no  uncertain  way. 

Farm  Plant  Too  Large 

For  a  decade  before  the  onset  of  the  depression  American  agricul- 
ture was  handicapped  by  an  overextended  plant,  which  included  a 
good  deal  of  land  ill  adapted  to  present-day  requirements.  This  sit- 
uation conflicted  sharply  with  the  need  for  reducing  production  in 
some  important  branches  of  agriculture  and  for  reducing  the  average 
cost  of  production. 

Our  outworn  homestead  policies  were  partly  responsible  for  bring- 
ing extensive  areas  into  farming  during  and  immediately  after  the 
World  War.  In  many  cases  the  area  per  homestead  was  too  small  for 
efficient  use.  Many  a  homestead  would  not  maintain  a  family.  A 
great  deal  of  the  land  was  too  poor  to  meet  the  shocks  of  drought 
and  depression. 

Much  inferior  land  came  into  cultivation  during  and  immediately 
after  the  war  and  remained  in  the  farm  plant  after  the  stimulus  of 
high  commodity  prices  had  passed. 

In  various  parts  of  the  country  a  good  deal  of  privately  owned  land 
not  suited  to  farming  was  sold  to  settlers.  Numerous  private  and 
public  reclamation  projects,  many  of  them  ill  advised,  were  launched. 

Moreover,  the  mechanization  of  agriculture  and  a  general  shift 
toward  the  use  of  lands  of  more  favorable  topography  have  tended 
to  displace  numerous  farms  handicapped  by  small,  broken,  and  steeply 
sloping  fields  and  by  impaired  soil  fertility.  The  cutting  away  of 
the  forests  has  impaired  the  economic  strength  of  numerous  com- 
munities. This  has  reacted  unfavorably  on  agriculture  by  destroy- 
ing local  markets,  eliminating  opportunities  for  supplementary  em- 
ployment, and  narrowing  the  tax  base  to  shoulders  less  able  to  bear 
the  burden  than  they  were  before. 

Submarginal  Lands  and  Tax  Delinquency 

As  a  result  of  these  and  other  conditions,  numerous  farms  are  now 
submarginal.  Private  owners  of  extensive  areas  of  cut-over  land  find 
that  these  lands  are  no  longer  worth  retaining.  Along  with  these 
conditions,  and  because  of  mounting  property  taxes,  has  come  an 
inevitable  and  rapid  increase  in  tax  delinquency.  Already  millions 
of  acres  are  delinquent.  If  our  agricultural  plant  remains  disorgan- 
ized and  if  farm  commodity  prices  do  not  rise  materially,  more  mil- 
lions are  destined  to  become  delinquent.  About  20,000,000  acres  in 
the  three  Great  Lake  States  are  in  some  stage  of  tax  delinquency. 
Extensive  tax  delinquency  has  developed  also  in  parts  of  the  South, 
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in  the  Great  Plains,  in  the  poorer  sections  of  the  Ohio  Valley,  and  in 
other  parts  of  the  country. 

To  what  extent  these  large  areas  of  tax-delinquent  land  include  land 
suitable  for  farming  is  not  known;  present  data  do  not  permit  definite 
differentiation.  It  is  certain,  however,  that  in  the  Great  Lake  States 
especially,  the  larger  part  of  the  tax-delinquent  land  is  in  the  so-called 
cut-over  regions.  Most  of  this  land  never  was  in  farms,  although 
when  the  timber  was  removed  it  was  hoped  that  the  land  could  be 
utilized  for  farming.  Much  of  the  present  tax  delinquency  is  a  direct 
result  of  the  drastic  decline  in  agricultural  income  everywhere.  When 
economic  conditions  improve  and  returns  in  farming  increase  mate- 
rially, tax  payments  on  a  large  part  of  the  land  now  delinquent  will 
be  resumed  by  the  present  owners.  Some  of  the  land  that  has  been 
offered  or  will  be  offered  for  tax  sale  will  be  redeemed  within  the 
redemption  period  provided  by  law  in  the  several  States.  Land  to 
which  full  title  is  transferred  to  private  parties  before  material  recov- 
ery occurs  in  agricultural  income  probably  will  continue  in  private 
hands,  especially  if  it  is  fundamentally  suited  for  farming. 

Even  granting  that  a  large  part  of  the  present  tax  delinquency  is 
due  to  causes  directly  resulting  from  the  depression,  it  remains  true 
that  a  vast  amount  of  the  delinquency  is  due  to  fundamental  malad- 
justments in  the  utilization  of  land  unsuited  for  farming  even  in  nor- 
mal times  and  incapable  of  paying  taxes  to  support  necessary  public 
improvements,  schools,  and  other  basic  elements  of  community  life. 
Such  land  is  destined  to  chronic  tax  delinquency,  if  not  already  delin- 
quent, and  will  ultimately  revert  to  public  ownership.  Considerable 
areas  of  delinquent  land  have  already  been  taken  over  by  States  and 
counties.  This  presents  an  acute  problem  of  land-use  planning,  read- 
justment in  taxation,  and  reorganization  of  rural  government  and 
institutions. 

Drainage  and  Irrigation  Districts 

Another  challenge  to  constructive  action  is  the  plight  of  numerous 
drainage  and  irrigation  districts  that  find  themselves  in  financial 
difficulties.  In  1930,  35  States  had  organized  drainage  enterprises 
covering  64,409,000  acres.  The  investment  in  those  enterprises  was 
$680,733,000.  They  were  undertaken  to  bring  land  into  cultivation. 
This  object  was  realized  only  in  part,  for  some  of  the  projects  were  ill 
advised  and  all  of  them  were  seriously  affected  by  the  depression. 
One  State  with  more  than  5,000,000  acres  in  drainage  enterprises  in 
1929  had  less  than  7  per  cent  of  that  area  in  farms,  and  less  than  4  per 
cent  of  it  in  crops.  In  three  other  States  less  than  half  the  land  in 
drainage  enterprises  was  in  farms.  In  eight  States  less  than  half  the 
land  in  drainage  enterprises  produced  crops  in  1929.  Even  in  1929 
there  were  no  crops  on  nearly  30,000,000  acres,  or  about  35.5  per  cent, 
of  the  total  area  in  drainage  enterprises  in  the  United  States.  Enter- 
prises covering  a  total  of  9,813,000  acres  were  in  arrears  in  their  pay- 
ments of  interest  or  principal.  Tax  payments  were  delinquent  on 
10,051,000  of  the  64,409,000  acres  in  the  drainage  enterprises  in  the 
United  States.  In  one  State,  tax  delinquency  covered  51  per  cent 
of  the  area  in  drainage  enterprises,  and  in  another  State  24  per  cent. 
Still  another  State  recently  has  undertaken  to  assume  the  obligations 
of  thousands  of  acres  mistakenly  drained,  and  expects  to  devote  the 
land  again  to  game  and  fish,  to  which  it  should  have  been  left  in  the 
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first  place.     This  situation  has  grown  much  worse  in  the  last  two 
years. 

Like  conditions  exist  in  certain  irrigation  districts.  Even  in  1929, 
out  of  26,000,000  acres  in  irrigation  districts  which  could  have  been 
supplied  with  water,  25  per  cent  was  not  irrigated.  Of  19  States  con- 
taining irrigation  districts,  only  8  irrigated  as  much  as  three-fourths 
of  the  area  capable  of  being  supplied  with  water  under  irrigation 
facilities  then  existing.  In  one  State,  payments  of  interest  or  principal 
in  bonds  were  past  due  on  January  1,  1931,  in  19  out  of  85  irrigation 
districts.  In  three  districts  more  than  two-thirds  of  the  taxes  levied 
for  the  years  1927-1930  remained  uncollected.  In  another  State  13 
districts  out  of  a  total  of  48  were  in  default. 

Those  distressed  districts  that  are  capable  of  holding  their  own  in 
agricultural  competition  probably  will  need  to  undergo  a  process  of 
financial  reorganization.  The  Federal  and  State  Governments  may 
perhaps  find  ways  of  assisting  in  the  necessary  fact  finding  and  per- 
haps in  the  repair  or  restoration  of  indispensable  drainage  and  irri- 
gation work. 

Movements  of  Population 

Movements  of  population  between  town  and  country  affect  the 
land  problem.  Population  normally  ebbs  and  flows  between  town 
and  country.  It  is  the  net  balance  that  is  significant.  From  1920 
to  1929,  the  balance  ran  heavily  in  favor  of  the  cities  and  towns.  In 
that  period,  the  yearly  net  outflow  from  farms  to  cities  and  towns 
ranged  from  336,000  to  1,137,000  persons.  In  1930,  however,  there 
was  a  net  inflow  to  farms  of  17,000  persons.  There  was  the  usual  rural 
excess  of  births  over  deaths.  Consequently,  the  total  farm  popula- 
tion, for  the  first  time  in  at  least  a  quarter  of  a  century,  increased 
significantly.  It  increased  again  in  1931,  during  which  year  the  coun- 
try-ward flow  was  1,683,000  and  the  city-ward  flow  was  1,469,000. 

Urban  unemployment  obviously  had  much  to  do  with  this  change 
in  the  movement  of  population.  Whether  the  change  will  persist 
after  industrial  employment  revives  remains  to  be  seen.  Unques- 
tionably, however,  it  creates  new  problems  for  rural  communities, 
and  has  an  important  bearing  on  the  land-use  problem. 

Besides  the  spontaneous  movement  of  population  from  cities  and 
towns  to  the  country,  there  is  talk  of  concerted  effort  to  place  unem- 
ployed city  people  on  the  land.  Such  projects  should  not  be  under- 
taken lightly.  Merely  to  shift  the  problem  of  relieving  want  is  not 
necessarily  to  solve  it.  Moving  needy  folk  from  towns  and  cities  to 
the  country  may  throw  a  burden  on  rural  communities  without  sim- 
plifying the  unemployment  problem.  People,  of  course,  have  a  right 
to  move  about  and  to  seek  opportunity  wherever  it  may  exist.  But 
it  is  another  thing  publicly  to  encourage  a  movement  that  may  have 
no  sound  economic  foundation.  In  any  event,  the  movement  should 
be  guided  in  the  light  of  the  best  information  available  in  order  to 
protect  the  interest  of  those  who  may  move  to  the  land  and  to  protect 
rural  communities  against  having  the  problem  of  urban  unemploy- 
ment shifted  to  them. 

People  ignorant  of  agriculture  and  rural  life  often  think  farming  is 
easy.  Usually  they  are  disappointed.  Commonly,  the  unemployed 
city  dweller  seeking  land  gravitates  to  the  submarginal  areas — to 
precisely  the  areas  that  should  not  be  farmed.     The  deceptive  cheap- 
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ness  of  such  land  attracts  him.  Encouraging  inexperienced  people  to 
go  on  land  that  others  have  abandoned  or  on  land  manifestly  unsuited 
to  agriculture  is  neither  sensible  nor  humane.  It  does  not  perma- 
nently relieve  unemployment  and  checks  the  development  of  a  ra- 
tional land-utilization  policy. 

There  are  opportunities  to  absorb  unemployed  people  into  agricul- 
ture. Thousands  having  country  connections  have  already  returned, 
and  others  will  do  so.  In  some  cities  vacant  lots  and  plots  of  land 
have  been  helpfully  turned  over  to  unemployed  families  for  gardens. 
There  is  a  movement  of  industrial  workers  to  suburban  homes  with 
land  enough  for  production  of  some  food.  This  movement  will 
continue  and  should  be  encouraged.  But  mass  migration  from  the 
city  to  the  country  is  another  story.  A  movement  large  enough  to 
materially  diminish  urban  unemployment  would  create  serious  rural 
problems.  It  would  go  squarely  against  the  need  to  put  our  land-use 
system  on  a  rational  basis. 

Recommendations  of  National  Land  Conference 

These  essentially  interrelated  problems,  and  others  that  I  have  not 
mentioned,  were  considered  by  the  agricultural  leaders  who  attended 
the  national  land  utilization  conference  in  Chicago.  The  delegates 
fully  recognized  the  need  of  defining  our  national  objectives,  agreeing 
on  proper  policies,  and  then  promoting  concerted  action  among  public 
and  private  agencies.  The  discussions  and  the  conclusions  reached 
at  the  conference  constitute  an  important  step  toward  a  planned 
agriculture. 

The  conference  recommended  that  new  irrigation  and  drainage 
projects  be  postponed,  counseled  the  withdrawal  of  marginal  or  sub- 
marginal  land  from  homestead  entry,  and  proposed  the  licensing  and 
regulation  of  land-development  enterprises. 

It  called  for  a  national  inventory  and  classification  of  our  land 
resources. 

It  emphasized  the  need  of  tax  reform  in  relation  to  changed  condi- 
tions of  land  utilization,  particularly  in  areas  now  distressed  by  tax 
delinquency. 

It  recommended  the  Federal  regulation  of  grazing  on  the  public 
domain,  urged  the  consolidation  of  school  lands  through  exchanges, 
and  advocated  more  adequate  measures  for  watershed  protection, 
particularly  in  the  public-land  States. 

It  drew  up  a  fist  of  objectives  which  it  held  should  govern  in  the 
public  acquisition  of  land. 

It  recommended  the  coordination  of  various  credit  agencies  engaged 
in  making  loans  to  farmers,  endorsed  the  department's  outlook  reports 
as  a  basis  for  land-use  planning,  and  advocated  an  expansion  of  the 
department's  soil-conservation  program.  It  called  for  additional 
study  of  land-utilization  problems  arising  from  regional  competition 
and  from  the  decentralization  of  industry. 

Committees  to  Carry  Program  Forward 

To  provide  continuing  machinery  to  formulate  objectives  and 
policies  and  to  promote  consideration  of  these  by  the  public  and 
private  agencies  concerned,  the  conference  recommended  the  estab- 
lishment of  two  national  committees  to  be  known  as  the  national 
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land-use  planning  committee  and  the  national  advisory  and  legislative* 
committee  on  land  use. 

These  committees  were  organized  in  the  early  spring  of  1932.  The 
land-use  planning  committee  is  made  up  of  the  chiefs  of  eight  bureaus 
in  the  Departments  of  Agriculture  and  Interior  primarily  concerned 
with  land  utilization,  together  with  a  member  of  the  Federal  Farm 
Board,  a  member  of  the  Federal  Farm  Loan  Board,  and  five  repre- 
sentatives appointed  by  the  Association  of  Land  Grant  Colleges  and 
Universities.  Thus  the  committee  is  especially  competent  to  inte- 
grate the  efforts  of  various  official  agencies  concerned  with  land.  The 
advisory  and  legislative  committee  is  composed  of  representatives  of 
the  major  farm  organizations,  associations  concerned  with  forests  and 
conservation,  and  other  national  organizations  that  have  a  direct 
interest  in  the  land  problem. 

These  committees  have  been  at  work  since  their  initial  meeting  in 
February,  1932.  They  have  already  made  notable  progress  in  defining 
objectives,  arranging  for  assembling  the  extensive  factual  basis  neces- 
sary to  the  development  of  sound  conclusions,  formulating  tentative 
policies,  stimulating  local  interest  in  adequate  land-use  adjustments, 
and  aiding  in  the  development  of  coordinated  land-use  planning 
programs  in  individual  States.  The  committees  have  enlisted  the  aid 
of  the  foremost  experts  on  various  phases  of  land  use  by  forming  a 
number  of  advisory  technical  committees. 

It  is  too  early  to  outline  in  detail  the  specific  program  of  land  use 
that  will  emerge  from  these  efforts,  but  a  survey  of  the  range  of 
activities  of  the  national  committees  emphasizes  the  far-reaching  and 
helpful  adjustments  they  have  under  consideration.  While  making 
plans  for  the  long-time  task  of  developing  a  comprehensive  program, 
the  committees  have  properly  given  initial  attention  to  some  of  the 
immediate  and  pressing  questions  growing  out  of  the  present  emer- 
gency. Among  these  is  that  of  tax  delinquency,  to  which  I  have 
already  called  attention. 

In  a  large  proportion  of  the  States  the  legal  procedure  for  taking 
over  tax-delinquent  lands  needs  to  be  simplified.  Steps  should  be 
taken  to  classify  the  land  to  determine:  (1)  For  what  purposes  the 
various  classes  of  land  should  be  used,  (2)  the  advisability  of  perma- 
nent retention  in  pubiic  ownership,  and  (3)  by  what  agencies  these 
lands  should  be  administered. 

The  committees  recognize  that  heavy  and  ill-balanced  taxation  and 
drastic  curtailment  of  income  of  landowners  are  largely  responsible 
for  tax  delinquency.  This  in  turn  results  in  a  shrinkage  of  the  tax 
base,  which  further  aggravates  the  tax  problem.  Consequently, 
steps  must  be  taken  to  broaden  the  tax  base.  At  the  same  time 
economies  and  readjustments  in  the  structure  of  local  government 
must  be  made  in  the  light  of  modern  conditions  of  transportation  and 
other  phases  of  community  life,  and  as  logically  indicated  by  extensive 
changes  in  land  utilization  and  ownership.  Since  severe  competition 
between  the  Federal  Government  and  the  States  for  the  various 
available  sources  of  revenue  has  developed,  the  committees  consider 
that  a  better-coordinated  system  of  Federal-State  taxation  is  essential. 
To  this  end  they  have  endorsed  the  Davenport  resolution  of  the  last 
session  of  Congress  as  a  concrete  step  toward  that  objective. 

The  problem  of  idle  lands  is  of  Federal  as  well  as  State  concern. 
The  committees,  therefore,  are  trying  to  develop  a  Federal-State  pro- 
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gram  of  land-use  planning  with  immediate  reference  to  the  areas 
where  tax  delinquency  is  most  prevalent.  They  aim  to  promote  the 
coordination  of  the  efforts  of  the  various  Federal  and  State  agencies 
in  this  undertaking.  A  beginning  has  been  made  in  two  States — 
Georgia  and  Minnesota. 

The  committees  have  considered  carefully  the  problem  of  the  back- 
to-the-land  movement.  A  statement  dealing  with  this  subject  was 
prepared  and  given  wide  distribution  through  the  President's  Organi- 
zation on  Unemployment  Relief  and  through  other  channels.  The 
statement  recognized  some  possiblilities  of  relief  through  the  estab- 
lishment of  gardens  in  or  near  cities.  It  declared  sound  the  tendency 
toward  the  decentralization  of  industry  and  the  coordination  of  urban 
employment  with  residence  in  suburban  areas  for  the  purpose  of  pro- 
ducing subsistence.  On  the  other  hand,  the  statement  warned  that 
there  are  dangers  in  ill-advised  attempts  at  sporadic  settlement  or 
colonizing  of  the  unemployed  on  vacant  lands,  and  stressed  the  im- 
portance of  developing  adequate  facilities  for  guiding  the  movement 
along  sound  lines.  To  this  end  a  bill,  providing  for  the  collaboration 
of  this  department  with  other  Federal  departments  and  State  and 
local  agencies  in  the  guidance  of  those  seeking  relief  by  land  settlement, 
was  passed  by  the  Senate  but  failed  to  pass  the  House  in  the  last  days 
of  the  session.  Some  measure  of  this  kind  is  worthy  of  serious 
consideration. 

The  land-use  committees  are  working  on  a  number  of  other  signifi- 
cant problems  of  adjustment.  Steps  have  been  taken  to  develop 
through  the  cooperation  of  Federal  and  State  agencies  a  classification 
of  the  lands  of  the  United  States  from  the  standpoint  of  physical 
adaptability  to  the  major  uses  of  land.  Technical  advisory  com- 
mittees are  studying  various  measures  proposed  for  handling  the 
public  domain;  the  problem  of  financial  reorganization  of  distressed 
drainage  and  irrigation  districts;  the  objectives  and  scope  of  public 
land  acquisition  and  the  place  of  various  governmental  agencies  in  a 
program  of  acquisition;  the  proper  disposal  of  foreclosed  farm  lands; 
the  possibility  of  replacing  seed  loans  with  a  sound  system  of  pro- 
duction credit;  the  needed  adjustments  in  systems  of  farm  organiza- 
tion; and  the  steps  necessary  to  prevent  erosion  and  conserve  soil, 
timber,  water,  and  wild-life  resources. 

Committee  Work  Voluntary 

The  members  of  the  committees  serve  without  salary.  They  com- 
mand only  such  resources  as  they  can  enlist  through  the  services  of 
existing  agencies.  They  nevertheless  represent  the  first  and  only 
distinct  means  of  coordinating  all  efforts  in  solving  the  problem  of 
land  utilization — a  coordination  essential  to  the  rebuilding  of  our 
rural  civilization.  The  task  will  be  long  and  tedious.  But  a  begin- 
ning has  been  made.  Already  a  number  of  States  are  developing  State 
land-use  programs  and  are  coordinating  them  with  the  national  program. 

The  last  annual  meeting  of  the  American  Association  for  the 
Advancement  of  Science  gave  serious  consideration  to  this  problem. 
The  national  and  regional  farm  press  is  throwing  its  powerful  influence 
behind  the  movement. 

We  have  laid  aside  the  expansionist  philosophy  carried  forward 
from  the  pioneer  epoch.  We  are  turning  now  to  sound  economic 
planning  in  agriculture. 


60  REPORT  OF  THE  SECRETARY  OF  AGRICULTURE 

SOIL   EROSION 

Erosion  has  practically  destroyed  for  American  agriculture  more 
than  21,000,000  acres  of  land  formerly  in  cultivation.  Gullying  is 
the  visible  evidence  of  the  destructive  effect  of  unrestrained  rain  wash. 
But  the  impoverishing  effects  of  sheet  erosion  are  far  greater  than  those 
of  gullying.  This  slow  process,  which  carries  away  a  part  of  the  soil 
during  every  heavy  rain,  is  gradually  diminishing  the  productive 
capacity  of  75  per  cent  of  the  crop  land  in  the  United  States.  All  the 
crops  grown  in  the  United  States  annually  remove  about  6,000,000,000 
pounds  of  plant  food  from  the  soil.  Erosion  annually  removes  about 
21  times  as  much. 

Some  500,000,000  tons  of  suspended  material  are  discharged  into 
the  sea  by  rivers  every  year.  What  reaches  the  sea  is  the  finest,  most 
minute  material.  The  heavier  sand,  pebbles,  and  rocks  are  stranded 
somewhere  along  the  way  to  form  sand  bars,  new  river  bottoms,  or 
new  banks.  For  every  ton  of  sediment  that  reaches  the  sea,  at  least  2 
tons  are  stranded  along  the  way.  At  a  conservative  estimate, 
1,500,000,000  tons  of  eroded  material  get  into  our  river  channels  and 
into  the  sea  every  year.  To  replace  all  the  plant  food  thus  lost 
would,  at  current  fertilizer  prices,  cost  millions  of  dollars  annually. 
No  nation  in  history  has  permitted  its  farm  lands  to  waste  away  as 
rapidly  as  has  the  United  States.  Our  agriculture  can  not  withstand 
such  losses  indefinitely. 

New  Program  to  Combat  Erosion 

Three  years  ago  Congress  placed  on  the  department  the  responsi- 
bility of  working  out  means  for  checking  these  appalling  national 
losses.  In  cooperation  with  the  States  the  department  immediately 
initiated  a  campaign,  national  in  scope.  Experiment  stations  were 
established  in  regions  where  the  problem  is  most  serious.  Research 
conducted  at  these  stations  has  produced  significant  results,  particu- 
larly in  developing  practical  measures  to  slow  down  or  control  erosion 
losses.  Further,  the  department  has  aroused  farmers  to  a  realization 
of  the  cost  of  this  form  of  land  depreciation.  They  are  widely  adopt- 
ing the  improved  practices  announced  by  our  research  workers. 

Assistance  to  the  Corn  Belt 

It  takes  nature  not  less  than  400  years  to  build  up  1  inch  of  the 
rich  topsoil  characteristic  of  the  rolling  parts  of  the  Corn  Belt.  By 
planting  corn  continuously  in  that  area,  man  has  permitted  erosion 
to  remove  that  inch  of  topsoil  in  from  10  to  50  years,  depending  on 
the  steepness  of  slope.  The  average  depth  of  topsoil  in  much  of 
this  region  is  about  7  inches.  In  other  words,  2,800  years  of  soil 
building  by  nature  is  destroyed  by  man  in  little  more  than  two  gen- 
erations. In  certain  sections  of  the  Corn  Belt,  forms  of  terraces 
improved  by  our  scientists  are  controlling  this  washing  away  of  the 
fertile  soil  from  cultivated  lands.  During  the  heavy  rains  of  the  past 
season  losses  on  unterraced  areas  under  observation  are  estimated 
to  have  been  from  50  to  100  times  as  much  as  losses  on  areas  pro- 
tected by  terraces. 

For  use  in  areas  of  limited  rainfall  there  has  been  developed  a  cultiva- 
tor that  digs  10,000  holes  per  acre.     On  lands  of  gentle  slope,  in  addi- 
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tion  to  preventing  soil  washing,  these  holes  hold  back  and  conserve 
the  rain  water  to  the  extent  of  20,000  to  30,000  gallons  an  acre.  This 
scarification  process,  which  can  be  done  as  cheaply  as  ordinary  culti- 
vation, enormously  increases  the  absorption  of  water  and  at  the  same 
time  reduces  erosion  losses.  The  loss  of  rain  water  from  areas  in 
western  Kansas  cultivated  with  this  machine  has  amounted  to  only 
1.5  per  cent  of  the  total  precipitation  as  against  34  per  cent  from 
untreated  areas  immediately  adjacent.  This  machine  will  undoubt- 
edly find  an  important  place  in  the  Nation's  program  of  soil  con- 
servation. 

An  inexpensive  method  of  controlling  small  gullies  has  been  worked 
out  and  is  being  rapidly  adopted  by  farmers.  It  consists  of  filling 
old  fertilizer  sacks  with  sod  and  placing  them  in  the  bottoms  of 
shallow  washes.  The  grass  roots  go  through  the  sacks,  take  hold  of 
the  ground  and  quickly  establish  effective  dams. 

Strip  Cropping  and  Other  Developments 

In  a  number  of  regions,  strip  cropping  as  a  supplement  to  terracing 
has  been  tried  out  with  highly  satisfactory  results.  This  practice 
consists  of  running  terrace  lines,  plowing  along  these  fines  and  then, 
where  the  terrace  would  otherwise  be  constructed,  planting  strips 
of  densely  growing  feed  or  grain  crops  which  tend  to  arrest  the  loss 
of  soil  and  water.  In  the  South,  cotton  and  other  row  crops  are 
planted  on  the  contours  parallel  to  the  strips;  thus  each  row  serves 
as  a  miniature  terrace  to  check  the  flow  of  water  and  to  cause  more 
of  it  to  sink  into  the  soil.  As  soon  as  the  crop  on  the  strips  is  har- 
vested the  land  it  occupied  is  available  for  terrace  construction, 
making  it  possible  to  terrace  during  late  summer  and  fall  when 
usually  there  is  ample  time  for  such  work.  Many  farmers,  though 
realizing  the  urgent  need  for  protecting  their  land,  do  not  find  the 
time  opportune  for  constructing  the  needed  terraces.  The  planting 
of  soil-saving  strip  crops  is  very  simple  and  involves  practically  no 
additional  farm  expense.  The  strips  give  considerable  protection 
to  the  land  and  preserve  the  terrace  fines  so  that  the  structures 
may  be  built  at  a  later  date. 

Investigators  have  found  that  vegetation  of  the  thick-growing 
type  enormously  slows  down  erosion  and  run-off  and  that  the  humus 
added  to  the  soil  in  crop  rotations  also  very  materially  lessens  the 
losses.  These  findings  show  that  soil-holding  and  water-retaining 
crops  must  be  given  a  more  important  place  in  the  agriculture  of 
some  regions  if  soil  productivity  is  to  be  maintained. 

In  the  South  Atlantic  and  Gulf  States  the  value  of  winter  cover 
crops  as  a  supplement  to  terraces  has  been  demonstrated.  In  the 
piedmont  sections  of  North  Carolina  bare  plots  are  losing  soil  80 
times  more  rapidly  than  similar  plots  on  which  Lespedeza  is  being 
grown.  Moreover,  the  plot  covered  with  Lespedeza  has  lost  only 
9  per  cent  of  the  rainfall  as  against  26  per  cent  lost  by  the  bare  plot. 

Accelerated  erosion  causes  great  damage  to  some  of  our  major 
watersheds.  On  the  Rio  Grande  watershed  in  New  Mexico,  serious 
gullying  in  addition  to  excessive  sheet  erosion  occurs  on  35  per  cent 
of  the  drainage  area.  On  the  Colorado  River  in  Utah,  Colorado,  and 
Wyoming  50  per  cent  of  the  drainage  area  shows  such  erosion. 

Investigations  have  showed  that  the  litter  on  the  ground  beneath 
the  forests  helps  the  soil  to  absorb  water  and  so  to  reduce  run-off 
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and  erosion.  California  tests  demonstrated  erosion  from  bare  soils  to 
be  as  much  as  3,500  times  greater  than  that  from  litter-covered  soils 
and  the  surface  run-off  to  be  as  much  as  24  times  greater.  A  forest- 
covered  watershed  preserves  the  regularity  of  stream  flow  and  fur- 
nishes water  free  from  silt. 

Erosion  is  responsible  for  a  startling  reduction  in  the  underground 
water  supply.  It  is  this  reserve  water  supply  that  makes  stream 
flow  possible  and  farming  feasible,  and  sustains  production  and 
population  in  the  greater  part  of  the  settled  country. 

By  depositing  silt  in  the  streams,  erosion  pollutes  them,  and 
menaces  public  health,  fish  life,  and  fishing  industries. 

Erosion  can  be  held  largely  accountable  for  disastrous  floods  on 
the  one  hand,  and  drought  on  the  other. 

Silt  deposited  in  major  streams  can  render  great  investments  in 
power  and  irrigation  reservoirs  useless  after  a  very  few  years.  It 
can  likewise  impede  navigation  during  low  stages  of  water  and  aggra- 
vate flood  conditions  at  high  stages. 

Much  Erosion  Preventable 

Research  shows  that  much  of  this  damage  to  our  soil  and  our 
water  supply  can  be  prevented.  We  can  so  alter  cultural  methods  in 
farming  as  to  increase  percolation  of  water  into  the  soil,  returning 
to  the  soil  every  available  bit  of  organic  matter,  terracing  and  strip 
cropping  to  impede  the  rate  of  rim-ofL  Gullying  can  be  prevented 
by  soil-saving  dams.  Cultivation  on  slopes  of  more  than  a  given 
steepness  can  be  suspended.  Pastures  too  steep  to  be  grazed  with- 
out erosion  can  be  converted  into  wood  lots,  or  at  least  allowed  a 
rest  from  too-intensive  grazing.  We  can  make  it  a  matter  of  general 
policy  to  discourage  the  cultivation  or  overgrazing  of  lands  too  steep 
to  escape  erosion  except  when  protected  by  a  cover  of  vegetation. 

It  may  be  wise  to  develop  our  national-forest  policy  to  provide  for 
maintenance  of  a  dense  forest  or  grass  cover  on  critical  watersheds 
that  have  regional  or  national  importance.  When  State  and  national 
finances  permit,  it  may  be  wise  to  extend  our  forest  policy  to  cover 
soils  subject  to  excessive  erosion.  Similarly,  grazing  must  be  regu- 
lated on  the  western  ranges  of  our  remaining  public  domain  in  order 
to  prevent  disastrous^erosion. 

It  is  high  time  we  stemmed  the  destructive  tide.  Because  land 
scarcity  has  never  been  a  problem  with  us,  because  overexpansion 
of  the  cultivated  area  is  even  now  a  blight  on  our  agriculture,  we 
can  not  therefore  ignore  soil  erosion.  There  is  neither  economic  gain 
nor  social  wisdom  in  permitting  our  land  resources  to  be  heedlessly 
destroyed,  regardless  of  whether  our  land  supply  is  scarce  or  abundant. 
Though  there  are  millions  of  acres  of  arable  land  still  unfarmed  in 
this  country,  much  of  it  would  require  costly  drainage,  irrigation,  or 
clearing.  As  we  now  see  the  future,  a  sound  national  policy  of  land 
use  does  not  call  for  expansion  of  our  cultivated  area,  least  of  all  by 
these  costly  means.  It  would  be  poor  economy  to  allow  our  estab- 
lished farms  to  deteriorate,  simply  because  other  lands  could  be  had. 

Erosion  strikes  at  the  vitals  of  civilization.  It  is  the  problem  of 
the  farmer,  the  fisherman,  the  builder  of  waterways  and  reservoirs, 
the  business  man,  the  legislator — the  problem,  in  short,  of  every 
thinking  citizen  of  the  Nation.  In  part  an  individual  problem  for 
the  farmer,  it  is  also  in  large  part  a  problem  for  community,  State, 
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and  national  action.  In  the  permanent  improvement  of  waterways 
and  water  supply,  in  the  conservation  of  soil  resources,  in  our  attempts 
to  achieve  a  balanced  agricultural  production,  and  to  maintain  an 
industrial  civilization,  our  efforts  mast  begin  on  the  land. 

It  is  for  that  reason  that  a  sound  national  policy  of  land  utiliza- 
tion— of  which  erosion  control  is  a  vital  part — is  so  basic  to  a  solution 
of  our  major  agricultural  problems. 

The  interest  being  displayed  by  farmers  in  the  regions  where  the 
department's  erosion  control  work  is  being  conducted  gives  ample 
proof  that  the  move  made  by  the  Government  to  stop  this  devastating 
waste  is  being  recognized  as  a  major  one  to  save  for  agriculture  its 
basic  resources.  In  Texas  alone  during  1931  more  than  1,000,000 
acres  of  crop  land  were  terraced. 

NATIONAL   FORESTS 

One-fourth  of  the  land  area  of  the  United  States  is  forest  land.  The 
department  is  directly  concerned  with  the  problems  of  rehabilitat- 
ing, protecting,  and  developing  ail  the  resources  on  this  vast  acre- 
age, whether  it  be  publicly  or  privately  owned. 

So  far  as  the  national  forests  are  concerned,  they  are  being  so 
administered  as  to  maintain  and  develop  their  resources  for  the  bene- 
fit of  the  general  public.  During  the  year  the  gross  area  of  the 
national  forests  was  increased  by  963,674  acres  and  the  net  area  by 
573,004  acres,  so  that  the  department  is  now  managing  a  total  of 
161,360,691  acres  for  the  production  of  timber  and  the  stabilization 
of  stream  flow.  The  major  increases  resulted  from  the  acquisition  of 
98,832  acres  by  land  exchanges  and  of  362,075  acres  by  purchases 
under  the  Weeks  law  and  the  Clarke-McNary  law,  at  an  average 
price  of  $3.34  per  acre.  Since  the  Weeks  law  was  approved  on  March 
1,  1911,  the  National  Forest  Reservation  Commission  has  approved 
the  purchase  of  4,727,680  acres  of  forest  land  at  a  total  cost  of 
$21,203,021.93,  or  an  average  of  $4.49  per  acre.  The  national  for- 
ests are  147  in  number  and  are  situated  in  32  States  and  2  Territories. 

Increased  activity  in  forest  planting  occurred  during  the  year,  the 
total  area  reforested  by  all  agencies,  Federal,  State,  and  private, 
amounting  to  155,266  acres,  as  compared  with  138,970  acres  in  the 
preceding  year.  Artificial  reforestation  work  during  the  year  cov- 
ered more  than  26,000  acres  of  national-forest  land.  Although  this 
was  only  a  fraction  of  the  total  area  in  need  of  planting,  it  was  the 
largest  ever  planted  in  the  national  forests  in  one  year.  This  accom- 
plishment was  largely  due  to  lower  planting  costs  per  acre.  In  addi- 
tion, the  department  cooperated  with  37  States  and  2  Territories  in 
producing  and  distributing  trees  to  farm  owners  for  reforestation  of 
farm  woodlands  and  for  windbreak  and  shelterbelt  planting.  More 
than  25,000,000  trees  were  distributed  under  this  project. 

The  national  forests  last  year  provided  recreation  for  32,228,613  per- 
sons— the  largest  number  of  visitors  ever  recorded.  Nearly  8,000,000 
of  them  visited  the  forests  for  camping  or  picnicking,  or  as  hotel  and 
resort  guests;  the  remainder  were  transient  tourists. 

Forest -Fire  Protection 

Forest-fire  protection  becomes  increasingly  effective  in  the  United 
States.     In  recent  years  weather  conditions  have  been  adverse.     In 
146526—32 5 
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fact,  in  every  year  except  one  since  1918  there  has  been  a  shortage  of 
rain  and  snow  in  the  national  forests.  Yet  in  1930  the  area  burned 
on  the  national  forests  was  the  smallest  since  they  were  established. 
In  1931,  though  unusual  drought  prevailed,  the  national-forest  area 
lost  by  fire  was  only  slightly  more  than  the  average  loss  for  the  pre- 
vious five  years.  With  so  much  unemployment  in  the  country,  the 
danger  of  forest  fires  from  carelessness  and  incendiarism  is  greater 
than  usual.  The  emergency  measures  taken,  however,  have  so  far 
been  effective.  The  department  has  developed  new  technical  proc- 
esses and  mechanical  aids  for  fighting  fires.  It  has  constructed  ex- 
tensive improvements  to  facilitate  forest  protection,  including  truck 
and  horse  trails,  telephone  lines,  lookout  structures,  and  other  devices. 
It  conducts  education  to  impress  users  of  the  forests  with  the  neces- 
sity for  being  careful  with  fires. 

Cooperation  with  the  States  and  with  private  forest-land  owners 
during  the  year  extended  fire  protection  to  243,039,125  acres  of  pri- 
vate forest  lands.  More  than  216,000,000  acres,  however,  were  still 
without  organized  protection.  It  is  significant  that  more  than  87  per 
cent  of  the  country's  total  acreage  losses  from  fire  last  year  were  on 
lands  that  do  not  have  organized  protection. 

Grazing  Fees  Reduced 

As  a  measure  of  relief  to  the  livestock  industry  in  the  Western 
States,  the  department  reduced  the  fees  for  grazing  livestock  on  the 
national  forests  by  50  per  cent  for  the  year  1932.  Users  of  the 
national  forests  benefited  by  more  than  $1,000,000.  The  number  of 
livestock  grazed  on  national-forest  ranges  did  not  decline  substan- 
tially during  the  year,  though  the  number  of  livestock  in  the  coun- 
try as  a  whole  declined.  The  department  provided  25,700  permit- 
tees with  range  for  nearly  14,000,000  domestic  animals. 

Part  of  the  money  appropriated  for  the  administration,  protection, 
and  improvement  of  the  national  forests  assisted  the  range  livestock 
ndustry.    Approximately  $120,000  was  used  for  range  improvements. 

WILD-LIFE   REFUGES 

The  third  year  of  administration  of  the  migratory-bird  conservation 
act  of  1929,  providing  for  the  acquisition  of  lands  for  migratory-bird 
refuges,  witnessed  constructive  accomplishments.  The  Migratory 
Bird  Conservation  Commission  authorized  the  department  to  lease  or 
purchase  40,978  acres  for  bird  refuges,  and  Executive  orders  recom- 
mended by  the  department  withdrew  42,984  acres  of  public  domain 
for  the  same  purpose.  The  department  has  now  purchased  79,793 
of  the  139,981  acres  thus  far  authorized  to  be  acquired,  and  has  34,326 
acres  under  lease  pending  title  conveyance.  In  addition  it  has 
acquired  114,572  acres,  chiefly  by  cession,  gift,  and  Executive  order, 
making  a  total  of  more  than  250,000  acres  thus  far  acquired  or  in 
process  of  acquisition  under  the  refuge  program.  At  the  close  of  the 
year  there  were  16  refuges  established  in  14  States,  at  an  average  cost 
to  the  Government  of  $4.38  an  acre.  Every  major  area  in  the  United 
States  of  importance  for  migratory- bird  refuge  purposes  has  been 
examined,  and  all  but  eight  States  have  passed  acts  enabling  the 
Federal  Government  to  acquire  refuge  lands  within  their  borders. 
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Within  the  national  forests  there  are  289  State  game  refuges  and  24 
Federal  refuges,  which  have  a  total  area  of  23,868,817  acres.  Under 
this  protection  the  game  is  steadily  increasing  and  the  resource  is 
providing  larger  incomes  to  the  States  and  local  communities  from  the 
fees  for  hunting.  The  census  of  game  animals  in  the  national  forests 
in  1931  showed  12,725  antelope,  50,596  black  or  brown  bears,  3,747 
grizzly  bears,  969,330  deer,  96,905  elk,  7,835  moose,  22,262  mountain 
goats,  and  12,555  mountain  sheep. 

In  addition  to  the  refuges  on  national  forests  and  to  those  being 
acquired  under  the  migratory-bird  conservation  act  for  the  protection 
of  game  birds,  there  are  under  the  jurisdiction  of  the  department 
nearly  100  areas  that  serve  to  protect  the  breeding  and  feeding  grounds 
of  sea  birds  and  other  interesting  species  and  to  conserve  big-game 
and  fur  animals.  These  areas  have  for  the  most  part  been  reserved 
from  the  public  domain,  though  some  have  been  enlarged  by  acqui- 
sition of  private  holdings  as  authorized  by  law. 

Among  the  larger  of  these  is  the  Bear  River  Migratory  Bird  Refuge, 
Utah.  This  is  an  area  of  64,255  acres  on  the  north  shore  of  Great 
Salt  Lake,  the  boundaries  of  which  were  established  by  Executive 
order  of  September  26,  1932.  Game  birds  that  concentrate  on  these 
marshes  frequent  also  14  adjacent  States  in  the  Great  Basin  and 
Rocky  Mountain  region  and  travel  as  far  away  as  Canada  and 
Mexico.  The  Upper  Mississippi  River  Wild  Life  and  Fish  Refuge, 
which  extends  for  300  miles  on  both  sides  of  the  river  in  the  fom 
northernmost  States  of  its  course,  is  administered  jointly  by  this 
department  and  the  Department  of  Commerce.  Smaller  bird  refuges 
are  maintained  by  the  department  in  important  parts  of  the  former 
domain  of  the  various  species  along  coasts,  inland  waterways,  and 
elsewhere  in  the  United  States,  and  in  Puerto  Rico,  Hawaii,  and 
Alaska. 

SERVICES  GROWING  OUT  OF  RESEARCH 

Numerous  service  functions  grow  out  of  the  department's  research.. 
Thus  campaigns  to  eradicate  or  control  animal  and  plant  pests  are 
based  upon  research.  Educational  extension  is  the  application  of 
research;  it  begins  with  research  and  becomes  a  service  activity  in 
the  extension  process.  Crop  reporting  obviously  involves  both 
research  and  service.  It  is  the  same  with  plant-quarantine  work, 
wild-life  conservation,  forest  protection,  seed  verification,  meat 
inspection,  and  many  other  activities. 

How  research  develops  into  service  appears  strikingly  in  the  work 
of  the  Weather  Bureau.  This  bureau  forecasts  the  weather,  issues 
storm  warnings,  displays  weather  and  flood  signals  for  the  benefit  of 
agriculture,  commerce,  and  navigation,  and  maintains  a  network  of 
reporting  stations  to  assist  aviation.  All  this  depends  on  meteoro- 
logical science. 

FOREIGN   AGRICULTURAL    SERVICE 

One  of  the  most  notable  advances  in  service  work  in  recent  years 
is  the  department's  efforts  to  aid  agriculture  dispose  of  its  exportable 
surpluses  by  supplying  through  its  foreign  agricultural  service  valua- 
ble information  on  foreign-market  opportunities,  preferences,  supply, 
demand,  prices,  and  so  on. 
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American  agriculture  is  adjusted  to  produce  heavily  for  export.  In 
recent  years  the  United  States  has  exported  about  half  its  cotton,  a 
fifth  of  its  wheat,  half  its  rye,  a  third  of  its  tobacco,  a  third  of  its 
lard,  and  substantial  proportions  of  its  rice,  pork,  and  fruit.  No 
matter  how  much  may  be  done  to  keep  surpluses  within  bounds,  it 
goes  without  saying  that  this  country  will  want  a  foreign  outlet  for 
many  products  indefinitely. 

In  times  like  these,  when  foreign  markets  contract,  producers  are 
as  much  interested  in  keeping  them  open  as  in  not  swamping  them. 
Production  adjustments  and  increased  selling  enterprise  must  be  twin 
supports.  As  many  old  outlets  must  be  retained  and  as  many  new 
ones  opened  as  possible.  The  need  for  reducing  exports  is  no  reason 
for  losing  interest  in  foreign  markets.  All  farmers,  even  those  with 
the  broadest  home  markets  and  the  least  competition,  suffer  when 
commodities  intended  for  export  back  up  into  home-trade  channels. 
This  is  the  situation  now,  as  I  showed  in  some  detail  in  my  last  annual 
report. 

Therefore,  the  department  is  increasing  its  efforts  to  assist  farmers 
in  correctly  appraising  factors  of  competition  and  demand  in  foreign 
countries  that  affect  the  outlet  for  their  products.  The  work  is 
principally  informational.  The  department  advises  United  States 
cotton  growers  on  developments  affecting  the  foreign  demand  for 
American  cotton.  It  reports  regularly  on  the  activity  of  foreign  cot- 
ton mills,  the  economic  position  and  buying  power  of  various  markets, 
the  stocks  of  cotton  and  cotton  goods  on  hand,  the  competition  of 
foreign  producers.  In  like  manner,  the  department  gathers  informa- 
tion on  wheat,  feed  grains,  meat  products,  wool,  tobacco,  oilseeds, 
fruits,  and  other  products  from  all  parts  of  the  world,  and  presents 
this  information  to  farmers  and  others  in  a  usable  form.  The  profit- 
ableness of  this  trade  depends  enormously  on  timely  and  reliable 
information. 

Trade  Currents  Constantly  Shifting 

Trade  currents  in  the  great  staples  have  shifted  greatly  since  the 
war.  American  exports  of  cotton  to  northwestern  Europe  have 
declined  in  actual  quantities  and  in  proportion  to  total  United  States 
exports.  Since  1929  American  shipments  of  wheat  and  hog  products 
have  declined  also.  On  the  other  hand  the  post-war  period  has  seen 
a  great  increase  in  agricultural  export  trade  with  the  Orient.  In  the 
five  years  1927-1931  the  Orient  took  more  than  13.7  per  cent  of  the 
agricultural  exports  of  the  United  States,  compared  with  only  about 
3  per  cent  in  the  five  years  preceding  the  war.  Shipments  of  cotton 
and  tobacco  to  Japan  and  China  have  increased  enormously.  Wheat 
exports  to  those  countries  have  also  grown,  reflecting  a  tendency  in 
Japan  and  in  parts  of  China  to  substitute  wheat  for  rice  in  the  diet. 
Important  outlets  for  some  farm  products  of  the  United  States  are 
being  developed  in  the  tropical  regions  of  Latin  America.  Though 
these  areas  can  not  purchase  any  great  proportion  of  the  exportable 
surplus  of  the  United  States,  trade  with  them  has  possibilities  of  great 
expansion.  Like  the  trade  with  the  older  markets,  it  needs  to  be 
founded  on  accurate,  comprehensive,  and  regular  information  on 
demand  and  competition.  In  recent  years  the  facilities  of  the  depart- 
ment for  meeting  this  need  have  been  much  improved. 
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Service  Aids  Fruit  Producers 

Fruit  has  strikingly  resisted  the  general  downward  trend  in  Ameri- 
can agricultural  exports.  Though  it  has  decreased  somewhat  in  the 
last  year  or  two,  the  volume  of  the  export  trade  in  fruit  remains  twice 
as  great  as  it  was  before  the  war.  This  is  a  particularly  noteworthy 
achievement  considering  the  growth  of  world  competition  in  the  fruit 
trade  and  the  tendency  of  many  countries  to  restrict  their  fruit 
imports.  Apples  are  the  principal  item  in  our  fresh-fruit  export  trade. 
In  exporting  apples  successfully,  exporters  need  facilities  for  getting 
high-quality  fruit  to  distant  markets  in  good  condition  and  sufficient 
information  about  market  conditions. 

This  latter  requirement  the  department  helps  to  supply  through 
its  foreign  agricultural  service.  The  department's  fruit  specialist 
regularly  and  frequently  visits  all  the  principal  fruit-receiving  ports 
of  northwestern  Europe  and  reports  on  the  condition  of  fruit  ship- 
ments from  the  United  States.  He  also  sends  weekly  cables  during 
the  marketing  season,  giving  detailed  and  specific  information  on 
supplies  of  fruit  on  hand  and  due  to  arrive.  Formerly  receipts  of 
American  barrelled  apples  in  the  United  Kingdom  varied  greatly  and 
prices  fluctuated  in  close  sympathy  with  the  receipts.  A  survey  just 
prior  to  the  depression  showed  the  prices  averaged  around  $8  a  barrel 
when  semimonthly  receipts  were  25,000  barrels;  rose  to  $10  when 
receipts  dropped  to  5,000  barrels;  but  dropped  to  an  average  of 
around  $4.50  when  receipts  amounted  to  30,000  barrels.  On  learning 
these  facts,  shippers  and  growers  began  to  regulate  their  shipments 
better.  Individual  shippers  receive  reports  with  suggestions  and  rec- 
ommendations in  regard  to  their  shipments.  The  information  is 
definite  and  detailed.  Should  a  shipper  wish  to  export  Winesap 
apples  of  a  certain  size  and  grade,  he  gets  a  report  on  what  that  par- 
ticular variety,  size,  and  grade  has  recently  brought  on  the  European 
market. 

Helping  Tobacco  Producers 

How  the  department  aids  the  American  exporter  can  be  shown  by 
the  work  done  on  tobacco.  This  country  exports  about  a  third  of  the 
tobacco  it  produces;  it  exports  more  than  50  per  cent  of  its  production 
of  some  types  of  tobacco.  The  trade  shifts  constantly  in  response 
to  changes  in  the  consumption  of  different  types  and  grades  of  tobacco 
in  foreign  countries.  Some  of  the  changes  result  from  changes  in 
fiscal  policies.  Others  reflect  changes  in  the  habits  of  consumers. 
Many  countries  are  increasing  their  domestic  production  of  tobacco 
so  as  to  be  less  dependent  on  imports.  American  tobacco  growers 
and  importers  must  know  about  these  conditions.  Accordingly,  the 
foreign  agricultural  service  furnishes  current  reports  on  the  conditions 
of  supply  and  demand  in  foreign  markets,  and  on  changes  in  tobacco 
consumption.  As  in  the  case  of  the  fruit  trade,  the  reports  are  highly 
specific.  They  give  growers  and  shippers  such  facts,  as,  for  example, 
that  most  European  countries  want  tobacco  with  a  low  nicotine  con- 
tent; that  more  attention  to  the  production  of  wrapper  grades  would 
probably  pay  since  these  grades  are  difficult  to  displace;  and  that 
certain  types  of  tobacco  face  competition  so  strong  that  the  demand 
will  decline  unless  the  quality  improves. 

Information  intended  to  strengthen  our  agricultural  export  trade 
emphasizes    quality   considerations.     Price   is   the    principal   factor 
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determining  export  sales  of  the  great  staples  such  as  cotton  and  wheat. 
Quality  considerations  are  nevertheless  of  great  importance  even  to 
these  commodities;  in  the  case  of  fruits,  tobacco,  meats  and  meat 
products,  and  other  commodities,  the  quality  factor  is  often  primary. 
The  foreign  information  service  furnishes  growers  and  exporters  with 
specific  details  on  how  they  may  meet  the  various  foreign-market 
requirements. 

FEDERAL  STANDARDS  AND  GRADES 

Besides  serving  as  a  guide  to  improving  the  quality  of  farm  prod- 
ucts, as  shown  under  the  section  on  research,  Federal  standards  for 
farm  products  and  Federal  supervision  of  grading  services  effect 
many  savings  for  agriculture.  They  facilitate  marketing  to  the  ben- 
efit of  producer,  middleman,  and  consumer.  Federal  standards  afford 
a  uniform  national  yardstick  wherewith  to  measure  variations  in  the 
quality  of  farm  products  as  a  basis  for  trading.  These  standards,  by 
expressing  gradations  of  quality  in  a  common  trade  language,  widen 
the  distribution  of  farm  products,  promote  confidence  among  buyers, 
reduce  marketing  costs,  furnish  a  definite  basis  for  market  quotations 
and  market-news  services,  and  help  farmers  to  get  prices  that  reflect 
more  fairly  the  quality  of  their  products  and  the  state  of  the  markets. 

In  our  wheat  export  trade,  Federal  standardization  is  the  basis  of 
delivery  contracts.  In  domestic  transactions  it  protects  the  grower. 
This  is  well  illustrated  by  what  happens  when  the  wheat  crop  in  any 
community,  instead  of  being  graded,  sells  at  a  flat  price  for  average- 
run  wheat.  The  buyer  fixes  his  price  to  cover  his  hazards  in  handling 
damp,  smutty,  weather-damaged,  or  otherwise  off-grade  deliveries. 
The  necessary  discount  depresses  the  price.  Producers  whose  wheat 
is  above  average  quality  lose  heavily.  Marketing  under  Federal 
standards,  and  under  the  protein  tests  made  by  State  and  private 
protein- testing  laboratories  in  the  important  grain  markets,  prevents 
such  losses.  Buyers  will  commonly  pay  premiums  of  from  2  to  10 
cents  a  bushel  for  wheat  of  high  grade,  and  premiums  of  5  to  15  cents 
a  bushel  for  wheat  of  exceptionally  high  protein  content. 

Because  cotton-classifying  facilities  are  not  yet  adequate  at  all 
country  markets,  growers  of  superior  fiber  often  have  to  accept  prices 
no  higher  than  those  paid  to  growers  of  poor  fiber.  When  the  supe- 
rior cotton  is  graded  and  assembled  in  commercially  important 
quantities  at  the  central  markets,  however,  it  commands  a  premium. 

Grading  Promotes  Export  Trade 

American  rice  enjoys  a  favorable  position  in  European  markets 
because  it  is  standardized  and  reliably  graded.  In  1929  and  the  first 
half  of  1930,  while  Asiatic  rice  was  declining  in  price  in  London,  United 
States  rice  advanced  in  price.  This  was  largely  because  buyers  had 
confidence  in  United  States  rice  standards  and  inspection  services. 
Fruit  exports  from  this  country  benefit  similarly  from  the  existence  of 
dependable  standardization  and  grading  services.  Wherever  growers 
market  their  products  ungraded,  buyers  tend  to  quote  and  pay  average 
prices.  Occasionally  this  average  price  may  exceed  the  true  market 
value  of  the  lower-grade  deliveries,  but  it  will  almost  invariably  be 
less  than  the  market  value  of  the  top-quality  deliveries.  The  system 
discourages  high  quality  production. 
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Recent  Improvements  in  Grading 

In  response  to  a  growing  demand,  the  department  has  extended  its 
commodity-standardization  work  during  the  last  few  years.  It  has 
formulated  standards  for  about  30  additional  crops  including  tomatoes, 
spinach,  cherries,  apples,  and  corn  for  canning.  It  has  revised  many 
of  the  earlier  standards  in  accordance  with  modern  trade  practices 
and  has  conducted  investigations  of  protein  tests  for  wheat  and  oil 
tests  for  flaxseed  and  soybeans.  It  has  developed  and  applied 
various  mechanical  and  chemical  tests  for  determining  the  quality  of 
various  products.  An  improved  cotton-fiber  sorting  machine  meas- 
ures cotton-fiber  lengths  with  extreme  accuracy.  Another  machine 
tests  the  strength  of  the  fibers.  One  new  electrical  device  measures 
the  moisture  content  of  grain,  doing  in  30  seconds  what  used  to  take 
40  minutes.  Technical  tests  determine  the  sugar  content  of  grapes 
and  the  maturity  of  citrus  fruits.  A  gravity  method  shows  the  matu- 
rity of  cantaloupes.  In  grading  canned  fruits  and  vegetables  a  pressure 
gauge  indicates  the  vacuum  condition  of  the  can.  Hydrometers 
measure  the  density  of  sirups,  salinometers  test  brine  solutions,  and 
penetrometers  show  the  consistency  of  such  products  as  canned 
pumpkin.  Mechanical  devices  register  the  ripeness  of  canned  corn. 
A  pressure  tester  reveals  the  maturity  of  plums,  apples,  and  pears. 
A  colorimeter  measures  color  in  hay,  cotton,  and  honey,  in  which  color 
is  an  important  quality  factor.  Eventually,  most  of  the  dependence 
on  personal  judgment  or  skill  in  farm-commodity  grading  may  be 
eliminated,  and  grading  will  become  increasingly  uniform  under  all 
conditions. 

Increased  Use  of  Standards 

The  use  of  Federal  standards  has  increased  materially.  In  the 
fiscal  year  1929,  the  total  inspections,  on  a  permissive  basis,  of  fruits 
and  vegetables  at  shipping  points  and  receiving  markets  amounted 
to  266,831  car  lots.  In  1932  the  total  inspections  amounted  to 
335,649  car  lots.  In  1929,  75  cotton  classifiers  held  licenses  issued  by 
the  department.  In  1932  the  number  had  increased  to  262.  Soybean 
inspection  increased  from  733  car  lots  in  1929  to  5,564  car  lots  in  1932. 
Federal  grades  and  grading  services  became  available  for  certain 
canned  fruits  and  vegetables  in  1932.  It  was  applied  to  more  than 
2,000,000  dozen  cans. 

Beef  Grading 

The  demand  for  the  department's  beef  grading  and  stamping  service 
increased  about  78  per  cent  over  that  of  the  previous  year.  The 
service  was  applied  to  183,784,000  pounds  of  beef.  Packers  and 
slaughterers  paid  for  it,  and  this  fact  reflected  the  growing  insistence 
of  consumers  for  graded  beef.  Under  this  arrangement  the  depart- 
ment certifies  the  quality  of  beef  according  to  Federal  standards. 
Various  tangible  benefits  result.  Consumers  more  willingly  pay 
premiums  for  high-quality  beef  when  they  know  dependably  what 
they  are  buying.  Growers  profit  from  the  stimulus  thus  given  to  the 
quality  market.  They  have  also  an  additional  incentive  to  produce 
high-quality  beef.  Beef  grading  and  stamping  service  is  now  avail- 
able at  New  York,  Boston,  Philadelphia,  Baltimore,  Washington, 
Buffalo,  Erie,  Detroit,  Chicago,  Sioux  City,  Omaha,  Kansas  City, 
Topeka,  Wichita,  and  St.  Louis. 
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Tobacco  Grading 

Tobacco  grading  increased  materially  during  the  year.  Inspectors 
graded  61,250,000  pounds  of  tobacco  on  the  open  market  and  55,000,- 
000  pounds  for  cooperative  associations.  They  did  grading  at  75 
auction  warehouses  and  57  cooperative  receiving  stations.  The 
department  reported  the  stocks  of  tobacco  in  the  hands  of  dealers 
and  manufacturers  at  quarterly  intervals.  It  started  market  reports 
on  tobacco  sales  at  several  points  in  the  southeastern  territory. 
Previously  tobacco  men  had  comparatively  little  detailed  information 
about  their  industry. 

CROP   ESTIMATES 

Farmers,  dealers,  railroads,  bankers,  economists,  and  legislators 
showed  unusual  interest  during  the  year  in  the  department's  crop 
and  livestock  reports.  Buyers  and  sellers  closely  watched  the  monthly 
forecasts  and  estimates  and  welcomed  efforts  by  the  department  to 
increase  the  accuracy  and  scope  of  its  crop  and  livestock  information 
services.  The  cotton  reports  of  1931,  under  extremely  unusual  crop- 
growing  conditions,  proved  surprisingly  accurate.  The  first  forecast 
of  the  season  was  much  at  variance  with  private  trade  estimates.  As 
the  season  advanced,  however,  the  official  forecasts  were  confirmed. 
This  result  attested  the  value  of  new  forecasting  methods  and  prin- 
ciples developed  within  the  last  few  years.  These  methods  involve 
complex  relationship  studies  of  the  weather,  acreage,  prices,  and  other 
factors.  They  underwent  a  severe  test  in  the  unusual  and  widely 
divergent  conditions  in  the  1930  and  1931  cotton  seasons.  The  re- 
corded data  for  these  two  seasons,  by  enlarging  the  scope  of  conditions 
observed,  will  help  future  crop  forecasting  greatly. 

In  the  last  year  the  department  compared  its  previous  crop  esti- 
mates with  the  census  enumeration  of  the  crops  of  1929.  In  prac- 
tically all  the  major  crops  it  found  a  close  agreement  between  its  own 
estimates  and  the  census  data.  The  1929  wheat-acreage  estimate,  for 
example,  was  2  per  cent  below  the  census.  The  wheat-production 
estimate  was  only  slightly  below  the  census.  The  corn-acreage  esti- 
mate was  about  2  per  cent  above  the  census. 

The  department's  crop-reporting  service  devoted  more  attention 
to  the  fruit  crops,  and  issued  regular  and  special  reports.  It  gathered 
new  statistics  on  the  production  and  utilization  of  milk  and  furnished 
other  inportant  information  to  the  dairy  industry.  It  adapted  these 
reports  as  nearly  as  possible  to  dairymen 's  need  of  current  information 
on  trends  in  milk  production  and  on  adjustments  taking  place  in  the 
dairy  industry.  Reports  on  poultry  and  eggs,  issued  at  regular  inter- 
vals, met  the  practical  needs  of  poultrymen.  Livestock  reporting 
made  progress.  An  important  innovation  was  the  issuance  of  tenta- 
tive estimates  instead  of  percentages  to  indicate  the  size  of  the  pig  crop 
and  the  number  of  sows  expected  to  farrow. 

SERVICES   IN   HOME   ECONOMICS 

The  department  helped  families  in  both  town  and  country  to  safe- 
guard their  health,  making  scientific  knowledge  about  food  available 
in  a  usable  form.  At  the  request  of  the  American  Red  Cross  and 
agencies  dealing  with  drought  and  unemployment  relief,  it  maintained 
a  special  service  on  low-cost  diets.  Restricted  or  unbalanced  diets 
often  cause  pellagra  and  rickets  and  leave  their  trace  in  many  other 
less  conspicuous  abnormal  conditions. 
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Emergency  Food  Program 

The  diet  service  showed  how  the  food  dollar  may  best  be  used  to 
provide  the  essentials  of  nutrition. 

Research  in  dietary  requirements  for  proteins,  starches,  sugars, 
fats,  vitamins,  and  minerals  shows  what  to  eat  and  how  to  get  the 
best  possible  balance  of  diet  under  the  circumstances  confronting  the 
people  for  whom  this  service  is  primarily  intended.  Such  knowledge 
the  department  made  available  last  year  to  millions  who  used  it  to 
conserve  health  and  strength  against  the  inroads  of  declining  income. 
It  presented  the  facts  concretely — in  definite  quantities  of  milk  and 
other  dairy  products,  cereals,  meat,  eggs,  fats,  and  sweets.  Then  it 
divided  the  food  dollar  and  assigned  a  proportion  to  each  of  the  main 
food  groups.  Thus  it  was  a  simple  matter  for  families  or  relief  agencies 
to  check  their  expenditures  against  the  standard  for  a  balanced  diet. 
Anyone  seeing  for  the  first  time  a  menu  thus  prepared  might  think  of 
it  as  just  a  menu.  It  was  really  a  channel  through  which  flowed 
vitally  important  scientific  knowledge. 

Relief  agencies,  agricultural  workers,  and  individuals  used  more 
than  1,000,000  copies  of  the  department's  bulletins  and  charts  on 
low-cost  food.  Many  welfare  organizations  reprinted  the  material. 
Producers  as  well  as  consumers  benefited,  because  press  releases 
called  attention  to  the  seasonal  price  fluctuations  of  eggs,  fresh 
fruits,  and  vegetables,  and  helped  to  stimulate  demand  during  peak 
production. 

Permanent  Program 

In  thus  disseminating  food  knowledge,  the  department  desired  not 
merely  to  help  families  tide  over  the  depression.  It  sought  to  perma- 
nently increase  health  and  well-being.  The  end  of  production  is 
consumption.  It  is  not  intelligent  to  emphasize  efficiency  in  pro- 
duction while  neglecting  efficiency  in  consumption.  There  is  as  much 
room  for  improvement  in  the  one  as  in  the  other.  Food  articles  lose 
much  of  their  value  when  poorly  cooked  or  improperly  combined. 
The  loss  is  not  merely  a  money  loss.  It  is  a  loss  in  human  efficiency. 
The  nation  pays,  in  sickness  and  depleted  physical  energy,  the 
enormous  cost  of  its  ignorance  about  food.  This  cost  is  not  confined 
to  people  of  small  incomes.  Malnutrition  exists  also  among  the  well- 
to-do.  The  remedy  is  to  make  people  better  informed  on  what  science 
has  discovered  about  food.  Malnutrition  and  the  ills  that  go  with 
it  are  wholly  preventable  among  people  of  moderate  incomes,  and 
largely  preventable  even  among  the  poor. 

During  the  year  investigators  gathered  new  material  on  the  chemi- 
cal composition  and  vitamin  content  of  different  food  materials,  and 
furnished  data  to  dietitians,  food  manufacturers,  and  farmers.  The 
information  thus  distributed  tends  to  bring  production  technic  into 
harmony  with  consumption  requirements. 

Home  Canning 

As  an  aid  to  the  well-balanced  diet,  farm  women  and  city  women 
in  communities  with  home-garden  projects  canned  and  preserved 
large  quantities  of  fruits  and  vegetables  in  ways  recommended  by 
the  department.  Some  States  organized  household  preservation  of 
foods  as  part  of  a  live-at-home  program  and  in  many  localities  farm 
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women  clubbed  together  to  buy  the  necessary  equipment.  Three 
States  reported  a  total  of  nearly  15,000,000  containers  of  fruits  and 
vegetables  canned  as  part  of  a  save-the-surplus  "  projects.  Sometimes, 
however,  in  their  zeal  to  save  large  quantities  of  food,  relief  workers 
and  individuals  asked  the  department  to  recommend  the  canning  of 
corn,  string  beans,  and  the  other  nonacid  vegetables,  by  the  easy 
method  used  with  tomatoes  and  acid  fruits.  Studies  on  the  bacteria 
in  home-canned  foods  prove  this  unsafe.  The  department  therefore 
issued  repeated  warnings  to  home  canners  urging  the  processing  of  all 
vegetables  except  tomatoes  in  the  steam-pressure  canner.  By  this 
timely  distribution  of  home-canning  directions  backed  up  by  scientific 
research,  the  department  helped  women  to  save  ]arge  quantities  of 
perishable  foods. 

Textiles 

Quite  as  timely  was  the  information  on  the  use  of  textiles  sent  in 
response  to  the  demand  of  both  farm  and  city  women  who  sought 
particulars  of  the  department's  investigations  of  new  uses  for  cotton 
and  wool  in  clothing,  new  hygienic  designs  for  children's  clothing, 
and  the  relation  between  clothing  and  health.  Unquestionably,  for 
example,  proper  dressing  helps  to  control  the  common  cold  in  children. 
Eight  manufacturing  companies  now  make  patterns  for  children's 
clothing  from  29  designs  developed  by  the  department,  and  textile 
mills  manufactured  new  types  of  cotton  fabrics  suggested  as  more 
suitable  for  children's  clothing  than  those  formerly  on  the  market. 

Last  year  the  department  prepared  several  exhibits  on  children's 
clothing.  They  accommodated  only  half  the  requests  received  from 
universities,  nursery  schools,  public-health  clinics,  parent-education 
classes,  and  merchandizing  departments  of  retail  stores.  In  several 
States,  extension  groups  and  nursing  associations  made  duplicate 
sets  of  the  exhibits.  Manufacturers  showed  increasing  interest  in 
the  work. 

Quality  studies  on  different  grades  of  cotton  and  wool  woven  into 
such  staple  household  fabrics  as  sheets  and  blankets  yielded  results 
equally  valuable  to  textile  users,  manufacturers,  and  growers.  These 
studies  completely  cover  the  cycle  of  textile  production  and  con- 
sumption and  show  how  grade  of  fiber  influences  the  durability  of  the 
finished  fabric  when  it  is  put  to  actual  use. 

EXTENSION   AND    INFORMATION 

Through  the  Extension  Service  the  department  communicated  to 
farmers  and  others  the  practical  results  of  its  investigations  in  agri- 
cultural technic,  agricultural  economics,  and  home  economics.  This 
is  a  many-sided  activity  involving  cooperation  with  the  State  agri- 
cultural colleges,  State  extension  services,  and  State  experiment 
stations.  It  is  continuous.  Knowledge  gained  in  research  influences 
farmers  everywhere  through  farm  demonstrations,  lectures,  public 
meetings,  motion  pictures  and  exhibits,  agricultural  fairs,  club  proj- 
ects organized  under  local  leadership,  farmers'  short  courses  at  the 
agricultural  colleges,  and  many  other  channels.  Extension  work 
covers  every  phase  of  farming  from  soil  preparation  to  harvesting 
and  marketing  and  various  aspects  of  home  making.  It  emphasizes 
old  truths  as  well  as  new,  so  that  farm  practice  may  be  brought  as 
closely  as  possible  into  harmony  with  farm  science.     During  the  last 
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fiscal  year,  the  extension  service  gave  special  attention  to  crop-ad- 
justment problems,  marketing,  and  ways  of  supplementing  and  con- 
serving farm  incomes.  It  aided  in  extending  production  loans  from 
congressional  appropriations  made  in  1931;  I  have  already  reported 
how  this  credit  was  made  available. 

Guided  by  information  furnished  through  the  Extension  Service, 
farmers  made  important  crop  readjustments.  They  reduced  their 
acreages  of  some  crops  and  increased  the  acreages  of  others.  Surveys 
indicated  that  in  the  Cotton  Belt  21  per  cent  of  the  farmers  and  in 
the  wheat  belt  22  per  cent  used  the  department's  outlook  information. 
They  combined  technical  with  economic  information  in  such  a  manner 
as  in  many  cases  to  increase  their  profits  and  in  other  cases  to  reduce 
losses.  Extension  workers  stressed  the  importance  of  improved 
seed,  correct  fertilization,  up-to-date  methods  of  cultivation,  disease 
and  insect  control,  and  the  feeding,  management,  housing,  and  sani- 
tation of  livestock.  As  bearing  more  directly  upon  marketing,  they 
urged  proper  grading,  handling,  and  packaging  of  products,  and 
pointed  out  opportunities  for  timing  and  distributing  shipments 
efficiently. 

Some  Extension  Achievements 

A  few  specific  examples  will  illustrate  the  general  character  of 
extension  work. 

Tomato  growers  in  Cumberland  County,  N.  J.,  on  the  advice  of 
extension  agents,  planted  their  tomatoes  earlier.  The  change  in 
the  time  of  planting  gave  an  increase  in  yields  estimated  to  be 
worth  $20  to  $24  an  acre.  Poultry  raisers  in  Sullivan  County,  Ind., 
reduced  the  mortality  of  baby  chicks  16  per  cent  by  following  Exten- 
sion Service  recommendations.  On  this  one  item  alone  they  saved 
about  $3,000  during  a  season.  Growers  of  early  potatoes  along  the 
Atlantic  seaboard  ordered  and  timed  their  shipments  throughout  the 
season  to  maintain  a  stable  price  level.  They  received  each  day,  by 
wire  and  telephone,  information  about  shipments,  market  receipts, 
and  prices.  In  New  Hampshire,  a  survey  showed  that  local 
markets  were  not  using  locally  grown  potatoes.  The  Extension 
Service  helped  growers  in  a  marketing  campaign  which  sold  100,000 
bushels  of  New  Hampshire  potatoes  for  local  consumption. 

One  case  goes  back  to  a  _survey  of  dairying  possibilities  made  10 
years  ago  in  Boyd  County,  ]ff£.v\  The  survey  indicated  the  existence 
of  a  local  demand  for  better-quality  milk.  Accordingly,  extension 
workers  assisted  the  farmers  in  obtaining  good  cows,  modern  dairy 
equipment,  and  purebred  bulls,  and  in  organizing  a  dairy-herd  improve- 
ment association.  Last  year  the  income  from  dairying  in  this  county 
was  $250,000,  compared  with  $50,000  a  decade  earlier.    . 

The  Extension  Service  helped  in  the  organization  of  1,710  new 
cooperative-marketing  associations  during  the  year.  It  gave  in- 
struction to  members  and  nonmembers  in  standardizing,  grading, 
and  packing  farm  commodities.  In  Bucks  County,  Pa.,  extension 
workers  recommended  a  farmers'  egg  auction;  one  was  organized  and 
marketed  more  than  $150,000  worth  of  eggs  during  the  fiscal  year. 
Demonstrations  in  killing,  packing,  and  grading  turkeys  aided  the 
western  turkey  industry.  In  four  years  a  Nevada  cooperative  organi- 
zation sold  turkeys  valued  at  $544,728.  It  increased  the  percentage 
of  its  turkeys  that  graded  No.  1  from  50  per  cent  in  1928  to  90  per 
cent  in  1931. 
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Live-at-Home  Program 

Extension  workers,  especially  in  the  South,  advocated  a  live-at-home 
program,  which  helped  farmers  and  their  families  to  conserve  cash 
income.  The  live-at-home  idea  spread  over  the  country  rapidly.  It 
took  root  in  every  State  and  influenced  many  small  towns  and 
suburban  areas.  Its  essentials  are  the  growing  on  the  farm  of  feed 
and  food  required  for  home  consumption;  the  more  careful  buying 
of  farm  and  household  supplies;  the  better  care  of  clothing,  furniture, 
and  household  equipment;  and  the  development  of  inexpensive 
forms  of  healthful  recreation.  Farm  gardens  in  Texas  increased  45 
per  cent  in  1931  over  1930  and  the  canning  of  fruits  and  vegetables 
in  that  State  trebled.  Texas  farmers  produced  75  per  cent  more 
meat  for  home  consumption.  In  Charleston  County,  S.  C,  two- 
thirds  of  the  farm  women  cooperated  in  a  program  calling  for  an 
all-year-round  garden,  cows  to  supply  the  family  milk,  farm  poultry 
flocks,  a  surplus  of  poultry  and  dairy  products  for  local  marketing, 
and  improvement  of  home  grounds. 

More  than  38,000  local  groups  or  clubs  of  farm  women,  and  more 
than  60,000  boys'  and  girls'  4-H  clubs  helped  in  these  efforts  to  aug- 
ment and  conserve  farm  incomes.  The  women's  groups  had  an 
enrollment  exceeding  760,000  and  the  4-H  clubs  an  enrollment  ex- 
ceeding 900,000.  Extension  agents  reported  that  during  the  year 
farmers  and  members  of  their  families  gave  more  than  20,000,000 
demonstrations  of  improved  ways  of  carrying  on  farm  and  household 
operations. 

Extension  Forestry 

Three  leading  projects  in  State  extension  forestry  programs  are: 
(1)  The  management  of  farm  woods  for  increased  returns;  (2)  the 
establishment  of  young  forests  through  the  planting  of  idle  farm 
lands  to  trees;  (3)  the  teaching  of  forestry  to  rural  school  children 
through  club  activities.  In  the  last  fiscal  year  the  Extension  Service 
assisted  9,534  farmers  in  woodland  management.  It  cooperated  in 
7,057  farm-forest  plantings,  and  in  the  establishment  of  4,676  wind- 
breaks. It  took  part  in  7,877  junior  forestry  projects  undertaken  by 
4-H  club  members.  It  helped  farmers  also  with  advice  in  estimating 
timber,  marketing  timber,  protecting  wood  lots  from  fire,  and  pre- 
serving timber.  The'  department  cooperated  with  32  States  and 
2  Territories  in  extension  activities  to  assist  farm- woodland  owners 
with  their  timber. 

Publications,  Press,  and  Radio 

In  addition  to  its  extension  activities,  the  department  furthered  its 
educational  program  by  continuing  to  issue  printed  publications,  to 
broadcast  radio  programs,  and  to  issue  releases  to  farm  journals,  news- 
papers, trade  magazines,  and  other  periodicals. 

New  policies  put  into  effect  during  the  latter  part  of  the  fiscal  year 
1932  are  reducing  by  30  per  cent  the  cost  of  disseminating  agricultural 
information.  At  the  same  time  the  department  is  continuing  its 
efforts  to  carry  forward  a  function  made  mandatory  in  the  law  whereby 
the  institution  was  created,  namely,  the  diffusion  of  useful  information 
on  subjects  connected  with  agriculture  in  the  most  general  and  com- 
prehensive sense.     The  most  significant  change  in  information  policy 


REPORT  OF  THE  SECRETARY  OF  AGRICULTURE        75 

restricts  the  free  distribution  of  bulletins.  Technical  publications  are 
now  supplied  free  only  to  libraries  and  to  some  200  scientists  who 
cooperate  with  the  department.  The  free  distribution  of  popular 
bulletins  was  reduced  50  per  cent.  Various  periodicals  were  cut  down 
in  size.  The  reprinting  of  technical  publications  was  discontinued. 
Numerous  other  economies  were  effected. 

These  economies  are  mainly  temporary  expedients  necessary  in  the 
existing  fiscal  emergency,  but  some  of  them  are  not  permanently 
desirable.  The  Extension  Service  is  handicapped  in  not  having  a 
supply  of  publications  to  help  carry  forward  its  teaching  work. 
Cooperating  State  institutions  can  not  obtain  Federal  publications 
which  they  need.  Valuable  research  results,  obtained  at  considerable 
cost,  can  not  be  published  promptly.  Farmers  and  others  direct  as 
many  as  1,000,000  queries  a  month  to  the  Washington  offices  of  the 
department;  popular  bulletins,  which  cost  about  l)i  cents  each,  are 
usually  the  cheapest  and  most  efficient  means  of  answering  this  corre- 
spondence. When  curtailed  publication  reduces  the  supply  of  these 
bulletins,  or  prevents  the  publication  of  new  ones  on  matters  concern- 
ing which  important  information  is  available,  the  queries  have  to  be 
answered  by  letter.     The  average  cost  of  such  letters  is  about  26  cents. 

Consequently,  the  department  will  continue  the  publication  of 
technical  bulletins  recording  the  results  of  basic  research  and  of  popu- 
lar bulletins  for  farmers  and  home  makers.  As  before,  the  popular 
bulletins  will  deal  with  the  control  of  animal  and  plant  pests,  the 
development  of  improved  plants  and  livestock,  the  improvement  of 
quality  in  farm  products  by  up-to-date  cultural  practices,  the  adjust- 
ment of  farm  production  to  demand,  the  improvement  of  living  stand- 
ards through  the  more  efficient  utilization  of  foods  and  fibers,  and  other 
subjects  of  practical  importance.  Press  releases  and  radio  broadcasts 
will  supplement  the  publications.  Newspapers,  farm  magazines,  and 
other  branches  of  the  press  give  space  and  the  radio  broadcasting 
companies  give  radio  time  to  the  department.  Thus  the  gap  between 
discovery  and  publication  is  narrowed,  and  useful  information  reaches 
the  public  promptly  in  a  usable  form.  The  necessity  for  these  varied 
informational  activities  appeared  last  year  in  an  increased  demand  for 
the  department's  publications,  press  releases,  and  radio  broadcasts. 
Specially  noteworthy  was  a  larger  call  for  economic  information. 
There  was  an  increased  demand  also  for  technical  information  on 
farm  costs  of  production  and  on  stretching  the  food  dollar,  on  home 
gardening,  home  canning,  and  so  forth.  People  everywhere  showed 
awareness  of  the  fact  that  hard  times  put  a  premium  on  scientific 
knowledge  in  all  sorts  of  agricultural,  industrial,  and  domestic 
activities. 

During  the  year  the  department  suggested  a  plan  which,  if  adopted 
for  the  Government  as  a  whole,  will  facilitate  the  sale  of  Government 
publications  and  may  place  this  desirable  type  of  educational  effort 
practically  on  a  self-paying  basis. 

SEED  VERIFICATION 

For  the  protection  of  alfalfa  growers,  the  department,  through  its 
seed-verification  service,  certified  the  regional  origin  of  85  per  cent  of 
the  alfalfa  seed  produced  in  the  United  States  last  year.  This  is 
necessary  because  alfalfa  seed  from  one  locality  may  not  be  adapted 
to  another.     Sixty-fi^e  seed  dealers  in  22  States  cooperated  with  the 
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department  in  maintaining  this  service.  Formerly  growers  in  Mon- 
tana, North  Dakota,  and  South  Dakota  purchased  and  planted  quan- 
tities of  unadapted  southern  seed.  They  lost  not  merely  the  cost  of 
the  seed,  but  temporarily  the  use  of  the  land  on  which  it  was  planted. 
Through  seed  verification,  the  department  last  year  prevented  alfalfa 
seed  from  the  extreme  Southwest  from  entering  the  Northwestern 
States  for  planting.  It  enabled  growers  to  be  sure  that  alfalfa  seed 
they  purchased  would  grow. 

MEAT   INSPECTION 

As  in  previous  years,  Federal  meat  inspection  protected  the  health 
of  consumers  and  made  possible  a  large  export  trade  in  meats  and 
animal  products,  besides  furnishing  veterinary  and  economic  data 
valuable  to  the  livestock  and  meat  industries.  Altogether  more  than 
77,000,000  food  animals  were  slaughtered  during  the  year  under  the 
sanitary  conditions  and  rigid  veterinary  supervision  provided  by  the 
Federal  meat-inspection  service.  This  number  of  animals  represents 
nearly  a  4  per  cent  increase  over  the  corresponding  number  a  year  ago. 

In  addition  to  its  other  public  benefits,  Federal  meat  inspection  has 
aided  materially  in  raising  the  plane  of  animal  health,  which  already 
is  high  compared  with  that  of  most  other  countries.  It  has  done  this 
in  two  principal  ways — by  disclosing  the  localities  where  various 
diseases  and  parasites  exist  and  by  providing  well-trained  inspectors 
for  actual  disease  control  and  eradication  work.  Such  work  is  most 
active  during  warm  weather,  whereas  Federal  meat  inspection  is  at 
its  peak  during  the  cold  months.  This  condition  makes  possible  and 
desirable  the  seasonal  shifting  of  trained  inspectors  to  different  lines 
of  work  with  resulting  economy  and  efficiency  in  both  meat-inspection 
and  disease-control  activities. 

FIGHTING  DISEASES  AND  PESTS 
Foot-and-Mouth  Disease 

In  April,  1932,  the  United  States  suffered  its  tenth  invasion  of 
foot-and-mouth  disease,  a  foreign  livestock  scourge.  It  was  stamped 
out  in  10  days,  largely  as  a  result  of  effective  cooperation  by  all  con- 
cerned.    None  of  the  previous  outbreaks  was  so  quickly  eradicated. 

The  owner  of  a  garbage-feeding  establishment  in  Orange  County, 
Calif.,  on  April  22  reported  the  death  of  four  hogs  and  lameness  in 
many  others  among  the  4,000  hogs  that  he  had  on  feed.  Veterinari- 
ans examined  the  animals  and  indicated  the  possibility  of  foot-and- 
mouth  disease.  They  notified  Federal  and  State  officials,  who  im- 
posed a  rigid  quarantine.  Tests  diagnosed  the  disease  positively  on 
April  28.  The  department  assigned  a  force  of  veterinarians  to  coop- 
erate with  State  and  county  officials.  All  affected  or  exposed  animals 
were  slaughtered  and  buried.  The  infection  spread  to  a  number  of 
premises  in  Los  Angeles  County  and  to  one  in  San  Bernardino  County. 
It  appeared  only  on  ranches  where  garbage  was  fed,  and  affected 
swine,  which  are  very  susceptible.  Livestock  were  infected  on  8 
ranches  and  exposed  to  the  disease  on  19.  After  using  test  animals 
to  determine  that  no  infection  remained,  and  seeing  that  the  premises 
were  cleaned  and  disinfected,  the  department  lifted  the  quarantine  on 
August  24. 
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In  this  outbreak  the  virus  was  of  low  virulence.  Nevertheless,  it 
might  have  caused  an  extensive  and  costly  spread  of  the  disease. 
Had  the  first  report  been  delayed  only  48  hours,  hogs  from  the  infected 
ranch  would  have  been  shipped  to  market  and  would  have  infected 
other  animals  and  premises.  The  densely  stocked  dairy  district  of 
Los  Angeles  was  only  a  few  miles  distant.  The  United  States  remains 
the  only  major  livestock  country  completely  free  of  this  deadly 
disease. 

Tuberculosis — Cattle-Tick  Fever 

Fifteen  years  ago,  when  the  Federal  Government,  in  cooperation 
with  the  States,  began  the  systematic  eradication  of  bovine  tuber- 
culosis; the  degree  of  infection  among  cattle  was  more  than  4  per 
cent.  On  June  1,  1932,  the  degree  of  infection  was  only  1.4  per  cent. 
Out  of  more  than  13,000,000  cattle  tested  during  the  last  fiscal  year, 
only  254,785  proved  tuberculous.  Area  testing,  a  method  by  which 
all  cattle  in  a  given  area  are  tested  within  a  short  time,  continued  to 
be  effective  and  economical.  At  the  end  of  the  fiscal  year,  1,443 
counties  (and  part  of  1  county  in  Tennessee  and  60  towns  in  Vermont) 
had  completed  one  or  more  tests  of  all  the  cattle  within  their  borders. 
These  counties  and  towns  were  officially  designated  as  modified 
accredited  areas.  Eight  entire  States — North  Carolina,  Maine, 
Michigan,  Indiana,  Wisconsin,  Ohio,  Idaho,  and  North  Dakota — 
have  been  pronounced  practically  free  of  bovine  tuberculosis.  The 
four  States  last  mentioned  achieved  this  distinction  during  the  last 
fiscal  year.  In  most  States  the  demand  for  tuberculin  testing  exceeds 
the  available  facilities. 

In  the  task  of  eradicating  the  cattle  tick,  the  carrier  of  tick  fever, 
the  department  cooperates  with  State  and  county  officials  and  with 
cattle  owners  in  the  Southern  States.  Last  year  it  helped  actively 
in  vigorous  campaigns  in  Arkansas,  Florida,  and  Texas.  Federal  and 
State  agents  supervised  the  inspection  or  dipping  of  more  than  20,700,- 
000  cattle  and  2,057,000  horses  and  mules.  This  work  permitted  the 
release  from  Federal  quarantine  of  7  counties  in  Arkansas,  6  counties 
and  parts  of  2  others  in  Florida,  and  4  counties  and  parts  of  3  others 
in  Texas.  The  aggregate  area  released  was  16,607  square  miles. 
ilt  the  end  of  the  year,  the  Federal  quarantine  was  limited  to  parts  of 
four  States — Arkansas,  Louisiana,  Florida,  and  Texas. 

Stockyard  Inspections 

Employees  of  the  department  in  the  last  fiscal  year  inspected  nearly 
17,000,000  cattle  and  30,000,000  sheep  at  market  centers  to  prevent 
the  spread  of  communicable  livestock  diseases.  They  also  supervised 
the  dipping  of  large  numbers  of  these  animals  for  the  same  purpose. 
They  inspected  more  than  35,000,000  swine,  and  supervised  the  im- 
munization of  large  numbers  intended  for  further  feeding.  As  an 
additional  means  of  preventing  the  spread  of  livestock  diseases,  the 
department  supervised  the  disinfection  of  17,595  stock  cars.  It 
caused  improved  facilities  for  feeding,  watering,  and  resting  livestock 
to  be  provided  at  numerous  railroad  unloading  stations.  This  was 
effected  in  the  administration  of  the  28-hour  law  which  limits  the  time 
■during  which  livestock  may  be  confined  in  railroad  cars. 
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Barberry  and  Blister-Rust  Eradication 

During  the  13  years  that  barberry  eradication  has  been  in  progress 
the  average  annual  loss  to  wheat  from  black  stem  rust  in  the  cooperat- 
ing States  decreased  from  57,000,000  bushels  for  the  5-year  period 
1916-1920  to  less  than  10,000,000  bushels  for  the  5-year  period  1926- 
1930.  In  1931  the  damage  from  this  disease  continued  low,  amount- 
ing in  the  case  of  wheat  to  about  4,889,000  bushels.  In  some  of  the 
north-central  and  western  grain-growing  States  the  remaining  bar- 
berries are  few  and  scattered.  In  other  States  of  the  eradication  area, 
such  as  Iowa,  Wisconsin,  Illinois,  Ohio,  and  Michigan,  the  bushes  are 
numerous.  The  department  endeavors  to  reduce  the  expense  of 
finding  and  destroying  bushes  and  to  interest  property  owners  and 
children  in  the  work.  Thousands  of  farmers  have  had  little,  if  any, 
difficulty  with  stem  rust  since  the  barberry  bushes  near  their  farms 
were  eradicated. 

Climatic  conditions  in  1931  promoted  an  extensive  spread  of  white- 
pine  blister  rust  in  the  Eastern  States.  From  the  generally  infested 
northeastern  region  the  disease  spread  into  the  bordering  States  of 
Maryland,  Virginia,  West  Virginia,  and  Ohio.  It  appeared  in  several 
new  places  in  the  Lake  States  and  in  one  place  in  Iowa.  Forty-five 
additional  centers  of  pine  infection  appeared  in  the  commercial  areas 
of  western  white  pine  in  northern  Idaho.  The  disease  was  found  on 
currant  and  gooseberry  bushes  (Bibes)  in  southwestern  Oregon  within 
the  range  of  valuable  susceptible  forests  of  sugar  pine.  It  seems 
certain  that  the  rust  will  reach  the  main  sugar-pine  belt  of  California. 

The  department  in  cooperation  with  State  agencies,  has  developed 
methods  that  promise  success  in  protecting  the  white-pine  forests  of 
the  West  from  blister  rust  provided  these  methods  are  applied  before 
the  trees  become  generally  infected.  Local  control  progressed  in 
northern  Idaho  last  year.  Much  more  extensive  work,  however,  is 
necessary.  Only  widespread  control  operations  can  avert  a  catas- 
trophe in  the  western  white-pine  regions.  White-pine  blister  rust 
spreads  to  pine  trees  only  after  an  intermediate  development  on  cur- 
rant and  gooseberry  bushes.  It  has  been  demonstrated  in  the  East 
that  these  bushes  can  be  suppressed  and  the  pines  protected  on  any 
area  where  the  pine  values  justify  the  expense.  In  New  England  and 
New  York,  white  pine  areas  aggregating  more  than  8,000,000  acres 
have  been  protected  at  an  average  cost  of  21  cents  an  acre.  The 
control  problem  is  different  in  the  West.  It  can  be  solved,  neverthe- 
less, with  the  cooperation  of  Federal  and  State  agencies  and  pineland 
owners.  Failure  to  protect  our  white-pine  resources  against  blister 
rust  would  mean  an  eventual  loss  of  probably  $400,000,000. 

Phony  Peach  Disease 

Cooperative  campaigns  for  the  eradication  of  the  phony  peach 
disease  had  important  results  in  Georgia  and  Alabama,  where  the 
disease  is  most  severe,  and  in  numerous  other  States.  In  lightly 
infected  territory  the  number  of  infections  was  reduced  from  1  tree  in 
5,000  to  1  tree  in  16,666.  In  moderately  infected  territory  it  was 
reduced  from  1  tree  in  every  288  to  1  tree  in  every  430.  In  heavily 
infected  territory  it  was  reduced  from  1  tree  in  every  45  to  1  tree  in 
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every  90.  Growers  removed  whole  orchards  in  the  heavily  infected 
territory  of  Georgia.  In  addition  to  Alabama  and  Georgia  infections 
have  been  found  in  Arkansas,  Illinois,  Louisiana,  Mississippi,  North 
Carolina,  South  Carolina,  and  Texas,  and  more  recently  in  Missouri 
and  Oklahoma. 

Date  Scale — Gipsy  Moth 

Two  important  insect-eradication  projects  approached  completion 
during  the  year.  One  aimed  at  the  total  extermination  of  the  Par- 
latoria  date  scale  in  the  Southwestern  States.  This  insect,  where  it 
becomes  firmly  established,  can  not  be  economically  kept  under 
control  by  individual  growers.  Hence,  its  complete  elimination  is 
necessary  to  the  maintenance  of  the  date  industry,  which  produces  now 
about  3,000,000  pounds  of  dates  annually.  The  Parlatoria  scale  was 
introduced  accidentally  when  date  culture  was  started  in  the  Coachella 
and  Imperial  Valleys  of  California  and  in  the  Salt  River  Valley  and 
Yuma  district  in  Arizona.  The  department,  in  cooperation  with  the 
States  concerned,  began  an  extermination  campaign  12  years  ago. 
The  campaign  apparently  eliminated  the  Parlatoria  scale  in  Arizona. 
Only  16  infested  date  palms  were  found  in  California.  Some  fan 
palms  and  Canary  Island  palms  were  found  infested.  But  a  com- 
parison of  these  figures  with  those  of  two  years  ago,  when  621  infested 
palms  were  found,  suggests  that  complete  success  is  near. 

The  other  pest-eradication  project  that  came  near  complete  success 
during  the  year  was  a  campaign  against  the  gipsy  moth  in  New  Jer- 
sey. The  campaign,  which  the  department  began  10  years  ago  in 
cooperation  with  the  State,  covered  an  area  of  400  square  miles. 
Not  since  May,  1929,  have  any  gipsy  moths  in  any  stage  of  their  life 
cycle  been  found  in  the  formerly  infested  area.  Entomologists  believe 
the  eradication  is  complete.  The  department  is  conducting  another 
gipsy-moth-eradication  campaign  on  Long  Island  in  cooperation  with 
the  State  of  New  York.  Except  for  this  infestation,  the  insect  is  con- 
fined to  the  New  England  States.  It  is  being  held  east  of  a  barrier 
zone  only  about  30  miles  wide,  extending  from  the  Canadian  border  to 
Long  Island  Sound.  The  insect,  despite  expensive  control  operations 
conducted  by  public  and  private  agencies,  causes  serious  defoliation 
each  year.  By  preventing  it  from  spreading  west  of  the  barrier  zone 
and  by  cooperating  in  the  extermination  of  the  outside  outbreaks  in 
New  Jersey  and  Long  Island,  the  department  protects  the  forests  of 
the  States  west  and  south  of  New  England. 

Pink  Bollworm — Port  Quarantines 

The  pink  bollworm  of  cotton  appeared  in  southern  Florida  in  the 
spring  of  1932.  Fortunately  the  infestation  was  400  miles  distant 
from  commercial  plantings.  The  department  expects  to  eradicate  the 
insect  before  it  spreads  to  any  of  the  cotton-growing  areas  of  the 
Southern  States.  The  known  infested  area  consists  of  a  small  patch 
of  cultivated  cotton  near  Miami,  and  a  large  tract  of  wild  cotton  in  a 
section  of  Florida  extending  from  south  of  Miami  to  Key  West. 
This  insect  is  one  of  the  most  serious  cotton  pests.  It  occurs  in  the 
West  Indies,  in  Mexico,  and  in  the  principal  cotton-growing  areas  of 
the  Eastern  Hemisphere.  It  has  appeared  in  the  United  States  only 
146526—32 6 
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in  a  limited  area  in  the  Southwest,  where  eradication  efforts  are  going 
forward.  At  present  the  insect  does  not  occur  anywhere  in  the  main 
Cotton  Belt. 

Port  and  border  quarantine  enforcement  continues  to  protect  the 
United  States  against  foreign  insects  and  plant  diseases.  The  depart- 
ment intercepted  last  year  nearly  17,000  pests  on  imported  plants  and 
plant  products.  These  included  more  than  12,000  insects,  many  of 
them  highly  destructive,  such  as  the  fruit  flies.  Port  inspectors  dis- 
covered fruit  flies  in  fruits  and  vegetables  in  140  different  lots  at 
numerous  ports  of  entry. 

Mechanical  Aids  to  Control 

Sometimes  plants  and  plant  products  that  are  infested  with  pests 
can  be  safely  moved  in  commerce  after  they  have  been  sterilized  or 
disinfected.  The  department  has  developed  many  such  processes, 
and  strives  constantly  to  cheapen  and  simplify  them.  As  this  is 
accomplished,  it  becomes  possible  to  lighten  quarantine  restrictions 
without  lessening  their  effectiveness.  Recently,  in  cooperation  with 
one  of  the  larger  cotton-marketing  concerns,  the  department  devel- 
oped a  machine  for  destroying  pink  bollworms  in  cotton  lint.  It 
passes  lint  through  rollers  at  a  pressure  of  about  2,000  pounds  per 
square  inch.  This  process  destroys  all  pink  bollworms  in  the  seed 
and  saves  the  cost  of  fumigation,  which  is  about  $1.25  a  bale.  Other 
investigations  developed  a  method  of  sterilizing  cottonseed,  so  that 
growers  producing  particularly  good  strains  within  the  area  regulated 
for  the  control  of  the  pink  bollworm  can  market  their  seed  in  unin- 
fested  regions  without  risk  of  disseminating  the  insect.  In  one  area 
growers  last  spring  treated  35  tons  of  seed  by  this  method.  The 
seed  brought  $60  a  ton  for  planting.  Had  it  been  sold  for  the  pro- 
duction of  oil  and  meal,  it  would  have  brought  only  from  $10  to  $12 
a  ton. 

The  department  also  developed  a  method  of  sterilizing  citrus  fruit 
in  areas  infested  by  the  Mexican  fruit  worm.  This  permitted  the 
shipment  of  the  fruit  to  uninfested  areas.  The  method  was  applied 
to  214  carloads.  The  fruit  brought  from  $1  to  $2  more  a  box  than  it 
would  have  brought  had  it  been  sold  when  gathered.  This  was  a 
result  partly  of  a  favorable  change  in  the  market  and  partly  of  the 
excellent  condition  in  which  the  fruit  was  left  by  the  sterilization 
process.  A  gain  of  from  $50,000  to  $75,000  on  the  whole  214  car- 
loads was  estimated.  The  department  also  devised  a  mechanical 
method  of  separating  Japanese  beetles  from  string  beans.  This 
method  allows  beans  to  be  shipped  from  the  regulated  areas,  without 
risk  of  disseminating  the  beetle,  costs  less  than  1  cent  a  bushel,  and 
broadens  the  market  for  beans.     It  can  be  applied  to  other  products. 

Rodents — Duck  Diseases 

Improved  methods  in  predatory-animal  and  rodent  control  brought 
striking  results  in  various  parts  of  the  country.  The  department,  in 
cooperation  with  the  Massachusetts  State  Agricultural  College,  estab- 
lished a  plant  for  preparing  a  scientific  ready-mixed  rat  bait.  This 
plant,  in  the  last  fiscal  year,  turned  out  more  than  150,000  cans  of 
bait,  and  sold  them  at  cost  to  cooperators  in  a  rat-control  program. 


REPORT  OF  THE  SECRETARY  OF  AGRCULTURE  81 

Farmers  in  parts  of  Florida  and  other  Southern  States  conducted 
successful  campaigns  for  the  control  of  cotton  rats  with  assistance 
from  the  department.  In  the  southern  part  of  Dade  County,  Fla., 
an  effective  cotton-rat  control  campaign  cost  only  $600.  In  this  area 
cotton  rats  had  previously  damaged  crops  to  the  extent  of  $150,000 
annually.  The  department  furnished  special  baits  for  field  mice  to 
cooperating  farmers  in  New  England.  As  a  result,  the  number  of 
trees  damaged  dropped  to  0.1  per  cent.  Rat-control  campaigns  in 
several  counties  of  eastern  Texas  checked  the  spread  by  rats  of  an 
outbreak  of  typhus  fever. 

Department  biologists  discovered  in  1931  that  a  disease  of  ducks 
which  is  prevalent  in  many  western  concentration  areas  of  the  wild 
fowl  is  of  bacterial  origin.  It  had  previously  been  considered  to  be 
of  chemical  origin.  This  discovery  aided  the  States  in  conservation 
measures  in  areas  where  losses  could  be  reduced  by  controlling  water 
levels.  Diking  operations  recently  completed  by  the  department  on 
the  Bear  River  Migratory  Bird  Refuge,  at  Great  Salt  Lake,  Utah, 
are  expected  to  prevent  the  duck  disease  on  large  areas  of  this  famous 
ducking  ground. 

Insect-Pest  Surveys 

Insect-pest  surveys,  which  the  department  makes  annually  to  give 
advance  knowledge  of  probable  pest  conditions  and  to  indicate  control 
requirements,  proved  exceptionally  valuable  this  year.  The  Hessian 
fly,  for  example,  was  abundant.  This  pest,  the  worst  enemy  of  the 
winter-wheat  crop,  can  be  largely  controlled  by  delaying  seeding. 
Accordingly,  the  department  surveyed  the  situation  well  in  advance 
of  planting  time  and  cooperated  with  State  agencies  in  issuing  warn- 
ings to  farmers  and  in  advising  them  to  delay  their  seeding.  Surveys 
of  sugar-beet  leaf-hopper  conditions  had  a  similar  practical  applica- 
tion. Sugar-beet  growers  in  certain  areas  determine  their  plantings 
largely  on  the  basis  of  information  furnished  through  the  leaf-hopper 
surveys.  In  some  years  the  surveys  indicate  the  likelihood  of  heavy 
migration  of  leaf  hoppers  into  planting  areas.  In  such  seasons, 
farmers  reduce  their  plantings.  This  year  the  department  predicted 
that  the  infestation  would  be  light  in  the  beet-growing  areas  around 
Twin  Falls,  Idaho,  and  Grand  Junction,  Colo.  That  proved  to  be 
the  case. 

In  the  western  area  of  its  distribution  (New  York,  Ohio,  Indiana, 
and  Michigan)  the  European  corn  borer  entered  hibernation  in  the 
fall  of  1931  in  the  largest  numbers  yet  recorded.  Drought  had 
reduced  the  pest  in  the  previous  season.  The  winter  of  1930-31 
favored  its  multiplication,  as  also  did  the  crop  season  of  1931.  Con- 
ditions favored  the  hibernating  larvae  in  the  winter  of  1931-32  and 
the  survival  was  practically  100  per  cent.  Conditions  continued  to 
favor  the  insect  during  the  spring  of  1932.  In  June  the  outlook  for 
corn-borer  damage  seemed  about  as  bad  as  it  could  be.  In  July  and 
August,  however,  excessive  heat  and  drought  burned  up  eggs  and 
young  larvse  on  the  corn  leaves  and  prevented  a  notable  increase  of 
the  pest. 

Because  the  winter  of  1931-32  was  exceptionally  mild,  the  boll 
weevil  remained  active  and  in  some  cases  even  continued  breeding. 
As  a  result  the  carry-over  of  cotton  weevils  into  1932  was  the  greatest 
ever  recorded.     Over  a  long  period  of  years,  the  average  survival 
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through  the  winter  is  estimated  at  1  per  cent.  Records  covering  four 
States  indicated  the  survival  from  last  winter  at  from  4  to  18  per  cent. 
Conditions  did  not  tend  to  check  the  survival  in  the  spring  and  early 
summer  of  1932,  and  the  insect  caused  exceptional  damage  to  the 
first  crop  of  cotton  during  July.  In  August,  rainfall  was  scarce  and 
temperatures  high  over  much  of  the  Cotton  Belt.  These  conditions 
killed  larvae  wholesale  in  the  cotton  squares  or  buds.  Hence  over 
most  of  the  area  only  the  early  crop  suffered  severely. 

The  Mexican  bean  beetle  was  about  three  times  as  abundant  this 
year  as  it  was  last  year.  There  was  heavy  infestation  and  an  increas- 
ing spread  of  the  insect  well  into  the  northern  New  England  States. 
The  codling  moth  was  abundant  throughout  the  United  States.  It 
was  controlled  to  some  extent  in  the  Pacific  Northwest  by  cool 
weather  in  late  spring  and  early  summer.  Heavy  outbreaks  of  cut- 
worms occurred  in  many  sections.  The  corn  ear  worm  was  abundant 
practically  throughout  the  corn  areas. 

The  Grasshopper  Menace 

After  three  years  favorable  to  several  local  species  of  grasshoppers, 
these  insects  again  menaced  crops  in  1932.  The  department's  surveys 
showed  that  they  were  particularly  prevalent  in  South  Dakota  and 
North  Dakota  and  in  parts  of  Iowa,  Nebraska,  Minnesota,  Wyoming, 
and  Colorado.  Grasshoppers  caused  widespread  devastation  in  these 
States  in  1931  and  deposited  eggs  on  an  unprecedented  scale.  Egg 
survival  in  the  spring  of  1932  was  nearly  100  per  cent.  The  President 
recommended  a  supplemental  estimate  for  control  work,  in  coopera- 
tion between  the  department  and  the  States  affected,  but  the  estimate 
did  not  receive  congressional  approval.  No  State  funds  were  made 
available  in  South  Dakota,  where  the  outlook  was  worst.  State 
funds  assisted  in  reducing  the  damage  in  Minnesota,  Iowa,  Nebraska, 
and  North  Dakota. 

As  the  season  advanced,  weather  conditions  moderated  the  grass- 
hopper infestation.  In  a  cool  and  backward  spring  the  grasshoppers 
hatched  from  two  to  four  weeks  later  than  usual.  Furthermore, 
frequent  driving  rains  in  South  Dakota,  Nebraska,  and  Iowa  destroyed 
many  of  the  insects  in  the  period  of  most  abundant  hatching.  The 
rains  also  helped  to  delay  hatching  well  into  or  through  June  and.  in 
addition,  produced  a  rank  growth  of  vegetation  along  roadsides  and 
in  grassland  areas  which  furnished  food  to  the  young  hoppers  and 
held  them  from  cultivated  land  long  enough  to  permit  the  small  grains 
to  mature. 

These  favorable  conditions  did  not  extend  into  North  Dakota  and 
Minnesota.  In  those  States,  on  the  contrary,  the  weather  favored  the 
hatching  and  development  of  grasshoppers.  The  use  of  poison  bait 
restricted  the  damage  materially  in  North  Dakota  and  Minnesota. 
Considerable  loss  resulted,  nevertheless,  and  enough  grasshoppers 
survived  to  provide  for  heavy  egg  laying.  Hence  1933  may  be  another 
grasshopper  year,  at  least  in  many  localities.  It  is  unlikely  that 
weather  conditions  will  again  be  as  unfavorable  to  the  development 
of  the  insect  over  large  areas  as  they  were  this  year,  because  the  region 
affected  is  normally  semi  arid. 
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REGULATORY  WORK 

The  department  administers  more  than  50  regulatory  acts.  They 
are  designed  to  eliminate  or  prevent  economic  abuses,  social  hazards, 
and  a  waste  of  resources.  Many  of  the  operations  under  these  acts 
are,  in  character,  services  to  the  public  and  not  merely  law-enforce- 
ment activities.  Thus  meat  inspection,  provided  for  by  the  meat- 
inspection  act,  has  been  discussed  under  service  activities. 

Under  the  grain  futures  act,  the  department  as  usual  recorded  trad- 
ing in  grain  futures  on  the  contract  markets.  Such  trading  duriug 
the  past  fiscal  year  amounted  to  only  13,566,157,000  bushels,  as  com- 
pared with  17,034,201,000  bushels  in  the  previous  fiscal  year.  This 
was  the  smallest  volume  of  trading  in  futures  in  any  similar  12-month 
period  since  the  fiscal  year  ended  June  30,  1924.  For  the  11-year 
period  since  1921,  the  yearly  average  was  20,440,422,000  bushels. 
The  decrease  last  year  was  mainly  in  corn  futures.  At  Chicago, 
trading  in  corn  futures  dropped  to  2,500,000,000  bushels  from 
5,000,000,000  bushels  the  previous  year.  Trading  in  wheat  futures  in 
all  the  contract  markets  totaled  10,147,490,000  bushels,  or  84,000,000 
bushels  more  than  in  the  previous  year.  On  the  Chicago  market,  the 
volume  of  trading  done  in  wheat  futures  exceeded  that  of  the  pre- 
vious year  by  205,000,000  bushels.  The  department  designated  the 
Hutchinson  Board  of  Trade  Association  as  a  contract  market  for 
wheat,  and  trading  began  there  May  16,  1932. 

Hearing  Under  Grain  Futures  Act 

On  complaint  of  the  Farmers  National  Grain  Corporation  against  the 
Board  of  Trade  of  the  City  of  Chicago  and  the  Board  of  Trade  Clearing 
Corporation,  the  commission  established  by  the  grain  futures  act, 
consisting  of  the  Secretary  of  Agriculture,  the  Secretary  of  Commerce, 
and  the  Attorney  General,  held  a  hearing  in  June,  1932.  The  complaint 
declared  that  the  Farmers  National  Grain  Corporation  is  a  legally 
formed  and  conducted  cooperative  marketing  association  and  that  as 
such  it  had  been  unlawfully  excluded  by  the  Chicago  Board  of  Trade 
from  the  board's  clearing  corporation.  This  action,  it  was  declared, 
violated  section  5  (e)  of  the  grain  futures  act.  The  Farmers  National 
Grain  Corporation  contended  that  this  exclusion  compelled  it  to  pay 
other  members  of  the  board  of  trade  a  commission  for  clearing  trades. 
The  commission,  on  July  23,  1932,  decided  the  complaint  in  favor  of 
the  Farmers  National  Grain  Corporation,  declaring  that  the  Farmers 
National  Grain  Corporation  is  a  cooperative  association  entitled  under 
the  grain  futures  act  to  all  the  privileges  of  a  contract  market,  includ- 
ing the  right  to  clear  its  own  trades  in  its  own  name. 

The  commission  has  no  power  under  the  grain  futures  act  to  compel 
the  admission  of  cooperative  associations  to  contract  markets  by  in- 
junctive process.  It  might  be  better  from  the  standpoint  of  the 
cooperatives  if  the  law  were  amended  to  afford  cooperatives  the  right 
of  relief  through  injunctive  process.  As  the  law  stands  at  present, 
however,  the  commission  has  only  the  power  to  revoke  or  to  suspend 
a  market's  official  designation  as  a  contract  market.  Under  the  grain 
futures  act  no  market  can  trade  in  futures  unless  it  is  designated  a 
contract  market.  Accordingly,  and  subject  to  the  appeal  provisions 
of  the  law,  the  commission  suspended  the  Chicago  Board  of  Trade  as  a 
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contract  market  for  a  period  of  60  days.  It  reserved  the  right  to  en- 
tertain an  application  for  mitigation  of  the  penalty  upon  a  showing 
that  the  board  of  trade  had  receded  from  its  position  in  regard  to  the 
Farmers  National  Grain  Corporation.  The  Chicago  Board  of  Trade 
appealed  immediately  from  the  decision  to  the  United  States  Circuit 
Court  of  Appeals  for  the  Seventh  Circuit.  This  procedure  stayed  the 
commission's  order.  At  this  writing,  the  case  is  still  pending.  The 
order  of  suspension,  of  course,  would  affect  only  dealings  in  futures  on 
the  Chicago  Board  of  Trade  and  would  not  affect  that  market's  deal- 
ings in  actual  cash  grain.  The  futures  markets  of  Minneapolis, 
Duluth,  Kansas  City,  St.  Louis,  and  Milwaukee  would  also  be  available 
for  hedging  cash  grain. 

The  United  States  district  court  decided  the  case  of  Bartlett 
Frazier  Co.  v.  Hyde,  et  al,  in  favor  of  the  defendants.  In  this  suit,  the 
complainant  company  sought  an  injunction  to  restrain  the  Secretary 
of  Agriculture  from  examining  the  books  and  records  of  members  of 
the  board  of  trade,  and  from  requiring  them  to  furnish  reports 
concerning  their  trades.  The  court  declared  the  entire  grain  futures 
act  to  be  a  valid  regulatory  measure.  It  found  that  the  depart- 
mental regulations  and  inspections  of  records  made  by  the  direction  of 
the  Secretary  are  reasonable  exercises  of  the  power  conferred.  It 
declared  also  that  the  Secretary  had  not  transcended  the  limits  of 
what  is  essential  to  the  intelligent  performance  of  the  duties  imposed 
upon  him  by  law.  This  case,  too,  is  pending  on  appeal  to  the  United 
States  Circuit  Court  of  Appeals  for  the  Seventh  Circuit. 

Warehouse  Act  Benefits  Farmers 

Important  financial  benefits  accrued  to  farmers'  organizations 
through  the  licensing  of  storage  warehouses  under  the  Federal  ware- 
house act.  This  law  now  covers  warehouses  handling  about  50  per 
cent  of  the  cotton  crop  and  nearly  400,000,000  bushels  of  grain.  It 
enables  both  individual  growers  and  cooperative  organizations  to 
finance  their  stored  commodities  at  lower  interest  rates.  A  large 
Oregon  prune-growers'  association,  for  example,  paid  8  per  cent 
interest  before  the  warehouse  facilities  it  used  came  under  the  Federal 
licensing  system;  thereafter  the  association  obtained  funds  at  4  per 
cent  through  the  intermediate  credit  banks.  The  commercial  banks 
lowered  their  rates  2  per  cent  or  more.  Often  the  use  of  Federal 
warehouse  receipts  makes  credit  available  where  otherwise  it  would 
not  be.  In  recent  years  the  department  has  added  numerous  products 
to  the  list  of  those  eligible  for  storage  under  the  Federal  warehouse  act. 
Among  these  are  pecans;  English  walnuts;  filberts;  cherries  in  brine; 
cold-packed  fruit;  and  alfalfa,  bluegrass,  and  bent-grass  seed. 

Commission  Rates  Reduced 

Lower  commission  rates  went  into  effect  during  the  last  fiscal  year 
at  several  of  the  larger  livestock  markets.  In  some  instances  these 
reductions  followed  formal  hearings  and  the  issuance  of  orders  by  the 
Secretary  of  Agriculture  under  authority  of  the  packers  and  stock- 
yards act.  In  other  cases  the  commission  men,  after  conferring  with 
department  officials,  acted  voluntarily.  The  results,  it  is  estimated, 
will  be   a  saving  to  livestock  producers  of  more  than  $1,000,000 
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annually  in  commission  charges.  Stockyard  companies  made  reduc- 
tions also  in  their  feed  charges,  to  the  substantial  benefit  of  producers. 
Under  the  packers  and  stockyards  act  the  department  instituted 
formal  proceedings  during  the  fiscal  year  in  38  cases  involving  alleged 
violation  of  the  law  or  the  reasonableness  of  commission  rates  and 
charges.  It  took  final  action  in  27  of  these  cases  and  in  11  others 
pending  from  the  previous  year.  It  suspended  violators  of  the  law 
from  business  or  required  them  to  cease  unfair  practices.  Other  cases 
involved  shippers'  damage  claims  or  actions  to  protect  shippers  from 
losses  through  dealings  with  insolvent  market  agencies.  Several 
court  decisions  facilitated  the  enforcement  of  the  act.  In  the  so- 
called  National  Stockyards  boycott  case,  a  Federal  court  approved 
an  order  issued  by  the  Acting  Secretary  of  Agriculture  requiring  certain 
market  agencies  to  cease  discriminatory  practices.  The  order  also 
suspended  the  registrations  of  these  agencies.  Another  Federal  court, 
in  a  decision  involving  an  order  prescribing  rates  to  be  charged  by  the 
Denver  Stockyards  Co.,  declared  the  Secretary  has  authority  to  value 
stockyard  properties  as  a  basis  for  fixing  rates.  In  certain  methods 
of  making  valuations  and  in  other  procedures,  however,  the  court  did 
not  sustain  the  Secretary's  action. 

Perishable  Commodities  Act 

Recent  legislation  passed  to  suppress  unfair  or  fraudulent  practices 
in  the  fruit  and  vegetable  trade  gained  increasing  support  from  growers 
and  shippers.  Both  groups  took  more  advantage  of  its  provisions. 
They  had  supported  the  legislation  when  it  was  under  discussion; 
they  found  its  enforcement  a  benefit.  This  was  indicated  by  an 
increase  of  62  per  cent  in  the  number  of  complaints  filed  for  settlement 
under  the  perishable  agricultural  commodities  act  in  the  fiscal  year 
ended  June  30,  1932.  The  fact  that  more  complaints  were  filed  did 
not,  of  course,  mean  that  disputes  increased  in  the  fruit  and  vegetable 
trade.  It  meant  simply  that  disputants  used  the  law  increasingly. 
An  average  of  48  complaints  came  in  each  week,  or  a  total  of  2,482 
during  the  fiscal  year.  More  convincing  of  the  utility  of  the  legis- 
lation than  the  number  of  complaints  filed  under  it  was  the  fact  that 
few  of  them  necessitated  public  hearings  and  decisions.  Only  16  per 
cent  had  to  be  dealt  with  in  that  way.  The  others  yielded  to  more  or 
less  informal  arbitration.  They  involved  merely  official  interpre- 
tations of  the  law  and  recommendations  as  to  its  application. 

More  than  half  the  complaints  filed  under  the  perishable  agricul- 
tural commodities  act  in  the  last  fiscal  year  alleged  failure  to  account 
correctly  either  for  produce  handled  on  a  commission  or  for  the  price 
of  goods  sold.  About  a  third  of  the  complaints  alleged  the  rejection 
of  shipments  without  reasonable  cause.  Thirteen  per  cent  alleged 
failure  of  the  shipper  to  make  delivery  in  accordance  with  the  terms 
of  sale.  The  Secretary  held  public  hearings  in  176  cases  as  compared 
with  13  during  the  preceding  year.  He  gave  decisions  in  80  cases, 
as  compared  with  4  the  previous  year.  In  48  cases  he  awarded  dam- 
ages. At  the  close  of  the  fiscal  year,  15,327  licenses  issued  to  com- 
mission merchants,  dealers,  and  brokers  were  in  force.  Under  the 
produce  agency  act  of  1927,  the  department  received  189  com- 
plaints, 17  of  which  resulted  in  convictions  in  Federal  courts. 
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Game-Law  Ruling  Conserves  Waterfowl 

In  the  spring  and  summer  of  1931  migratory  waterfowl  in  the 
United  States  decreased  alarmingly.  The  decrease  followed  several 
years  of  drought  in  the  principal  breeding  grounds  of  these  birds. 
It  necessitated  drastic  restrictions  on  hunting.  Accordingly,  by  a 
regulation  approved  August  25,  1931,  the  department  reduced  the 
open  season  to  one  month.  Simultaneously  the  President  of  the 
United  States  in  a  proclamation  called  attention  to  the  situation  and 
to  the  regulation  and  urged  its  full  observance.  This  action  mate- 
rially reduced  the  kill  of  waterfowl.  The  results  were  so  good  and 
field  investigations  showed  such  improvement  in  breeding  conditions 
that  the  department  fixed  the  1932  fall  and  winter  hunting  season  at 
two  months.  It  was  evident  that  sportsmen  had  cooperated  in  the 
effort  to  conserve  waterfowl  and  that  a  much  larger  number  of  birds 
than  otherwise  would  have  survived  had  returned  to  the  breeding 
grounds. 

Food  and  Drugs  Act 

Administration  of  the  food  and  drugs  act  necessitated  as  usual  so 
many  different  types  of  activity  that  in  this  report  it  must  suffice 
to  give  only  a  few  illustrations  of  the  way  in  which  the  department 
strives  to  insure  the  purity  of  foods  and  drugs.  Congress  appropriated 
increased  funds  for  the  work  in  the  fiscal  year  1931-32.  This  enabled 
the  department  to  institute  1,307  prosecutions,  as  compared  with  547 
in  the  preceding  fiscal  year.  The  department  took  legal  action  against 
739  shippers  or  manufacturers  of  adulterated  or  misbranded  foods, 
471  shippers  or  manufacturers  of  adulterated  or  misbranded  drugs, 
and  97  manufacturers  of  livestock  feeds.  It  analyzed  a  great  variety 
of  products,  seized  908  stocks  of  adulterated  or  misbranded  foods  and 
328  consignments  of  drugs,  and  examined  10,316  samples  of  imported 
foods  and  drugs,  out  of  which  number  3,744  were  held  not  to  comply 
with  the  food  and  drugs  act.  The  drug  seizures  included  14  ship- 
ments of  misbranded  veterinary  remedies. 

Producers  as  well  as  consumers  benefited  from  rigid  control  of  spray 
residues  on  fruit.  This  control  held  down  residual  arsenic  on  export 
fruit  to  the  tolerated  point,  and  kept  open  foreign  markets  that  might 
otherwise  have  been  closed.  Foreign  governments  recognized  the 
department's  efforts  and  refrained  from  imposing  embargoes.  Spray- 
residue  control  strengthened  the  domestic  market  also  because  it 
lessened  nervousness  about  the  danger  of  poisoning.  The  depart- 
ment seized  many  consignments  of  cabbage  and  celery  containing 
excessive  spray  residue.  There  is  no  export  problem  in  the  case  of 
vegetables,  but  there  is  a  domestic  problem.  Had  illness  developed 
from  failure  to  prevent  the  marketing  of  vegetables  bearing  too  much 
spray  residue,  the  injury  would  not  have  been  confined  to  the  unfortu- 
nate consumers.  It  would  have  hurt  producers — those  whose 
products  complied  with  the  food  and  drugs  act  as  well  as  those  whose 
products  did  not. 

Inspections  revealed  steady  progress  toward  higher  standards  of 
purity  and  wholesomeness  in  foods.  For  the  third  successive  fiscal 
year  the  department  discovered  no  case  of  botulism  poisoning  that 
could  be  attributed  to  commercially  canned  foods.  Inspections  of 
canned  goods  showed  an  advance  in  quality  standards.     The  pack  of 
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blueberries,  for  example,  was  almost  entirely  free  from  the  blueberry 
maggot — troublesome  in  previous  years.  Federal  and  State  research 
showed  how  to  accomplish  this  result.  In  a  few  cases,  food  samples 
examined  by  department  specialists  contained  decomposition  attrib- 
uted to  bacteria.  Usually  these  products  came  from  plants  not 
having  the  best  processing  facilities,  and  the  department  kept  them 
under  surveillance.  The  department  caused  seizure  of  133  consign- 
ments of  fish  infested  with  parasites.  Inspectors  encountered  viola- 
tions of  the  law  in  shrimp  packed  by  19  different  companies.  The 
shrimp  was  either  short  weight  or  decomposed  or  both.  Exact 
methods  of  detecting  decomposition  in  canned  shrimp  probably  will 
result  from  experimental  work  now  under  way  in  the  department. 

Enforcement  of  the  law  as  it  applies  to  drags  had  some  notable 
results.  The  Federal  court  at  Baltimore,  Md.,  upheld  the  department 
in  seizing  stocks  of  a  drug  preparation  called  "B.  &  M.  External 
Remedy. "  This  was  a  liniment  shown  by  analysis  to  consist  largely 
of  water,  ammonia,  turpentine,  and  egg.  The  manufacturers  labeled 
it  as  useful  for  many  diseases,  including  tuberculosis,  pneumonia,  and 
influenza.  Medical  authorities  testified  that  the  preparation  could 
have  no  remedial  value  in  the  diseases  mentioned  on  the  label.  The 
jury  found  the  article  misbranded,  whereupon  the  department  ordered 
it  seized  wherever  found  in  Federal  jurisdiction. 

It  is  believed  that  stocks  of  adulterated  "ginger  jake,"  which  several 
years  ago  caused  many  thousand  cases  of  paralysis,  have  been  removed 
from  the  open  market.  In  a  search  for  stocks  the  department  worked 
with  the  Federal  prohibition  forces  and  other  governmental  and  State 
organizations.  Search  for  hidden  stocks  will  be  continued.  Two 
persons  responsible  for  the  original  manufacture  and  distribution  of 
the  poisonous  ginger,  when  prosecuted  on  charges  of  violating  the 
food  and  drugs  act  and  the  prohibition  law,  had,  in  a  previous  year, 
pleaded  guilty  to  a  conspiracy  charge.  The  court  fined  them,  but 
suspended  prison  sentences.  In  April,  1932,  on  evidence  collected  by 
this  department,  the  court  revoked  the  suspension  and  sentenced  one 
of  the  offenders,  the  president  of  the  now-defunct  manufacturing 
company,  to  prison  for  two  years.  The  department  also  gathered 
evidence  which  resulted  in  the  indictment  of  members  of  a  second 
group  of  manufacturers  and  distributors  of  ginger  jake.  Other 
actions  involving  ginger  jake  are  pending. 

Inspections  of  anesthetic  ether  showed  that  the  quality  of  this 
product  continues  to  improve.  Only  5  per  cent  of  the  cans  examined 
last  year  proved  below  the  standard  of  quality  established  by  the 
United  States  Pharmacopoeia.  The  department  removed  from  the 
market  various  medicines  falsely  labeled  as  curative  in  livestock  dis- 
eases such  as  contagious  abortion,  shipping  fever,  fowl  cholera,  roup, 
and  bone  diseases. 

Under  the  Federal  insecticide  and  fungicide  act,  the  department 
analyzed  1,678  samples  of  insecticides  and  fungicides,  and  tested 
many  of  these  preparations  under  field  conditions.  The  samples 
included  preparations  considered  vital  in  the  control  of  destructive 
insects.  Forty-nine  alleged  violations  of  the  insecticide  law  were 
reported  to  the  Department  of  Justice. 
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FEDERAL-AID  ROAD  CONSTRUCTION 

The  mileage  of  Federal-aid  roads  on  which  improvements  were 
completed  during  the  last  fiscal  year  reached  the  unprecedented  total 
of  15,997;  in  the  preceding  fiscal  year  improvements  were  completed 
on  1 1 ,033  miles.  Of  the  1932  total,  1 1 ,037  miles  were  classed  as  initial 
improvements;  the  remainder  consisted  of  advanced  stages  of  con- 
struction on  4,925  miles  of  roads  previously  improved  to  some  degree 
and  of  35  miles  of  reconstruction. 

The  total  cost  of  the  projects  completed  during  the  fiscal  year  1932 
was  $317,216,272,  of  which  $144,720,610  was  paid  outright  by  the 
Government  as  regular  Federal  aid.  A  portion  of  this  was  advanced 
from  an  emergency  appropriation.  In  the  fiscal  year  1931  the  total 
cost  of  the  projects  completed  was  $255,088,414,  of  which  the  Federal 
share  was  $105,918,451. 

Comparison  of  these  figures  indicates  a  considerably  greater 
expenditure  by  Federal  and  State  Governments  for  roads  completed 
in  1932  than  for  those  completed  in  1931.  However,  expenditures 
upon  these  projects  overlap  the  fiscal  years;  the  actual  disbursement 
of  Federal-aid  funds  during  the  fiscal  year  1932  was  really  less  than 
during  the  preceding  year— $127,367,120  as  compared  with  $133,340- 
911.  These  disbursements  in  both  years  included  all  sums  expended 
upon  road  work — that  is,  sums  paid  for  work  in  progress  as  well  as 
sums  paid  at  the  completion  of  projects. 

The  newly  completed  projects  brought  the  total  mileage  classed  as 
completed  to  101,032  miles.  This  included  all  roads  upon  which 
improvements  of  any  degree  had  been  made,  except  2,626.5  miles  on 
which  stage  construction  or  reconstruction  was  in  progress  at  the  end 
of  the  fiscal  year. 

The  total  mileage  improved  with  Federal  assistance  amounts  to 
about  half  that  in  the  Federal-aid  system.  It  includes  more  than  484 
miles  of  bridges  more  than  20  feet  in  span,  and  their  immediate 
approaches,  43,003  miles  surfaced  with  high-type  pavements,  6,482 
miles  with  intermediate-type  surfaces,  and  38,841  miles  with  low- 
type  surfaces,  with  12,222  miles  unsurfaced  but  graded  and  drained 
to  satisfactory  standard.  Nearly  20,000  miles  were  afterwards 
further  improved  by  the  States  without  Federal  aid.  At  the  close 
of  the  fiscal  year  1932  Federal-aid  road  work  was  in  progress  on 
10,512  miles. 

Emergency  Funds 

The  $80,000,000  emergenc}7  appropriation  made  by  Congress  on 
December  20,  1930,  hastened  the  beginning  and  increased  the  volume 
of  road-construction  work.  The  sum  was  to  be  advanced  to  the 
States  for  use  by  them  in  matching  the  regular  Federal-aid  funds 
available.  It  was  to  be  reimbursed  to  the  Federal  Treasury  without 
interest,  by  deduction  from  anticipated  future  apportionments  of 
Federal  aid.  The  purpose  of  the  emergency  appropriation  was  to 
supplement  depleted  State  revenues  and  to  permit  increased  employ- 
ment on  road  work.  Congress  stipulated  that  only  such  part  of  the 
appropriation  should  be  available  as  had  been  actually  expended  for 
work  completed  b}r  September  1,  1931. 

As  a  result,  the  employment  of  labor  on  road  projects  supported  in 
whole  or  in  part  with  Federal  funds  rose  sharply  from  less  than  20,000 
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men  in  January,  1931,  to  nearly  55,000  in  March,  and  to  154,500  by 
June,  exceeding  by  more  than  90,000  the  number  employed  on  similar 
work  in  the  same  month  of  the  previous  year.  The  peak  of  employ- 
ment was  reached  in  July,  the  first  month  of  the  last  fiscal  year,  when 
an  average  of  164,700  men  were  employed  daily.  Thereafter  the 
number  so  employed  dropped  to  151,400  in  August  and  in  September, 
with  the  emergency  funds  no  longer  available,  to  116,000. 

In  direct  employment  the  Federal  advance  of  funds  could  have  no 
effect  after  September  1.  Its  indirect  benefits,  however,  continued 
throughout  the  calendar  year  and  well  into  the  spring  of  1932.  State 
funds  saved  from  expenditure  earlier  in  the  season  were  available  for 
the  continuance  of  work  in  greater  than  the  usual  volume.  Conse- 
quently, while  employment  on  Federal  projects  fell  off  from  July  to 
September,  the  number  of  men  employed  on  projects  financed  entireh' 
with  State  funds  increased  from  112,600  in  July  to  123,400  in  Sep- 
tember. There  was  a  gradual  decline  from  this  peak  as  the  fall 
advanced  and  winter  set  in.  Nevertheless,  the  combined  Federal  and 
State  funds  sufficed  to  maintain  total  employment  at  an  unusually 
high  level.  In  January,  1932,  rural-road  work  of  all  kinds  employed 
229,200  men  as  compared  with  148,600  in  the  same  month  of  the 
preceding  year.  The  total  of  highway  employment,  exceptionally 
large  in  the  spring  of  1931  by  reason  of  the  Federal  advance,  remained 
even  greater  in  1932  until  April.  Out  of  the  emergency  advance 
appropriation  of  $80,000,000,  a  total  of  $79,203,719.20  was  expended 
for  road  work  completed  prior  to  September  1,  1931,  as  required  by 
the  law.  Federal  and  State  officials  had  unusual  success  in  smoothing 
out  administration  difficulties  and  in  getting  quick  action.  The 
cooperative  experience  gained  augurs  well  for  the  successful  adminis- 
tration of  another  advance  provided  by  the  emergency  relief  and 
construction  act  of  1932;  this  act  provides  $120,000,000  for  advances 
to  the  States  wThich  they  may  use  to  match  Federal-aid  funds, 
$5,000,000  for  the  construction  and  improvement  of  national  forest 
highways,  $5,000,000  for  forest-development  roads  and  trails, 
$3,000,000  for  the  construction  and  improvement  of  national  park 
roads,  $1,000,000  for  Indian  reservation  roads,  and  $2,000,000  for 
public-land  roads. 

National  Forest  Roads  and  Trails 

Two  bureaus  of  the  department  deal  with  road  construction  in  the 
national  forests — the  Bureau  of  Public  Roads  and  the  Forest  Service. 
The  Bureau  of  Public  Roads  builds  main  through  roads  to  connect 
with  Federal-aid  highways.  The  Forest  Service  builds  lateral  roads 
of  a  simpler  type,  and  trails.  This  road  and  trail  construction  work 
during  the  fiscal  3Tear  1932  was  marked  by  the  introduction  of  new 
methods  and  better  equipment  which  resulted  in  greater  efficiency 
and  lower  costs.  The  cost  of  building  2,736  miles  of  forest-develop- 
ment roads,  which  are  in  the  nature  of  well-constructed  truck  trails, 
averaged  $903  per  mile.  This  was  a  decrease  of  more  than  $400  per 
mile  from  previous  average  costs  of  the  same  type  of  roads.  The  cost 
of  foot  trails  was  decreased  $16  per  mile  to  an  average  cost  of  $12S 
for  6,875  miles  constructed.  In  addition,  603  miles  of  high-standard 
forest  highways  were  built  under  the  supervision  of  the  Bureau  of 
Public  Roads.     The  system  of  roads  and  trails  now  planned  for  the 
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national  forests  amounts  to  68,222  miles  of  truck  trails,  165,058  miles 
of  foot  trails,  and  16,275  miles  of  high-standard  forest  highways.  At 
the  close  of  the  fiscal  year,  20,238  miles  of  truck  trails,  68,812  miles 
of  foot,  trails,  and  5,242  miles  of  forest  highways  had  been  completed. 
Maintenance  costs  also  were  slashed  by  the  use  of  the  better  methods 
and  equipment.  Roads  in  the  truck-trail  class  are  now  kept  in  good 
repair  at  an  average  cost  of  less  than  $20  per  mile. 

Arthur  M.  Hyde, 

Secretary  of  Agriculture. 
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United  States  Department  of  Agriculture, 

Bureau  of  Agricultural  Economics, 

Washington,  D.  C '.,  October  13,  1932. 
Sir:  I  transmit  herewith  a  report  of  the  work  of  the  Bureau  of 
Agricultural  Economics  for  the  fiscal  year  ended  June  30,  1932. 
Respectfully, 

Nils  A.  Olsen, 
Chief  of  Bureau. 
Hon.  Arthur  M.  Hyde, 

Secretary  of  Agriculture. 


This  is  a  time  of  drastic  readjustment  in  agriculture.  The  industry  has 
been  overtaken  by  two  sets  of  economic  forces,  either  cf  which  would  have 
brought  violent  disturbance.  The  first  has  its  origin  in  such  revolutionary 
developments  as  the  change  from  horses  to  motors,  the  sudden  advent  of 
large-scale  machinery,  and  an  almost  wholly  new  pattern  of  production  and 
trade.  On  top  of  all  this  came  the  world-wide  depression  and  collapse  of 
prices.  The  present  result  is  a  farm  community  bewildered,  hit  by  low  prices 
and  contracting  markets,  burdened  with  heavy  taxes,  debts,  and  costs. 

The  last  15  or  20  years  have  witnessed  an  ever-growing  struggle  on  the  part 
of  farmers  to  adjust  their  industry  to  these  rapidly  changing  conditions.  The 
development  of  this  bureau's  activities  during  recent  years  is  an  outgrowth  of 
the  needs  of  that  struggle.  The  work  of  our  organization  in  gathering  and 
disseminating  the  facts  on  production,  markets,  foreign  conditions,  and  innumer- 
able basic  problems  represents  public  services  which  the  times  have  gradually 
forced  agriculture  to  require. 

Thus,  in  reporting  the  bureau's  activities  during  the  year  past,  this  back- 
ground fact  should  be  conveyed — that  not  only  is  our  work  directed  toward 
helping  in  the  present  acute  situation ;  it  is  a  program  rounded  out  in  response 
to  the  modern  requirements  for  a  continuing  economic  service  which  will  help 
agriculture  to  chart  its  course,  to  reach  and  maintain  a  profitable  basis  amid 
the  changing  circumstances  of  the  times. 

The  services  of  this  bureau  now  reach  into  every  State.  Scarcely  a  news- 
paper, a  farm  periodical,  a  day's  radio  program,  an  important  market  place,  an 
avenue  of  communication,  that  does  not  carry  the  agricultural  information 
gathered  by  the  bureau's  staff  from  all  over  the  world.  Crops  are  planned 
and  planted,  hundreds  of  millions  of  dollars  worth  of  products  are  marketed, 
farms  are  bought  and  sold,  contracts  are  made,  money  is  loaned,  educational 
programs  are  established,  legislation  is  enacted  and  a  thousand  and  one  activi- 
ties relating  to  agriculture  are  carried  out  in  the  light  of  facts  presented  by  this 
bureau.     Directly  and  indirectly,  its  services  touch  practically  every  farm  home. 

Scarcely  an  economic  phase  of  agriculture  is  not  comprehended  to  some  degree 
in  the  bureau's  service,  regulatory,  and  research  work.  These  activities  are 
essential  to  effective  planning  of  adjustments  by  farmers,  distributors,  and  con- 
sumers, whether  working  individually  or  collectively,  and  by  the  Government 
itself. 

COLLECTING    AND    DISTRIBUTING    CURRENT   ECONOMIC 
INFORMATION 

The   production    and    market-reporting    services    of    the    bureau    provide    a 
moving  picture    of   current   conditions,    and   furnish   many    of   the   materials 
for    economic    research.     Without    current,    unbiased    estimates    of    crop    and 
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livestock  production,  producers,  distributors,  and  consumers  can  not  be  informed 
adequately  on  prospective  supplies  and  their  probable  bearing  upon  income. 
Without  comprehensive  and  timely  market  reports,  they  would  lack  the  day-to- 
day information  required  for  the  best  distribution  of  supplies.  Without  pro- 
duction and  marketing  information  from  the  major  competing  and  consuming 
countries  of  the  world,  they  could  not  have  an  adequate  conception  of  the 
competition  that  American  agriculture  must  meet  nor  of  opportunities  for 
marketing  American  products  abroad.  Such  information  must  be  collected 
currently,  otherwise  it  is  lost  and  not  available  for  comparing  conditions  of 
to-day  with  those  of  the  past.  Such  data  constitute  the  basic  facts  of 
research. 

ESTIMATING  THE  PRODUCTION   OF   CROPS  AND   LIVESTOCK 

The  crop-reporting  service  of  the  bureau  was  inaugurated  in  1862,  at  the 
demand  of  farmers  and  handlers  of  agricultural  products.  Its  expansion  and 
development  in  the  last  decade  have  been  in  response  to  the  demands  of  pro- 
ducers and  other  agricultural  interests.  An  expanded  livestock  program,  begun 
in  1923,  grew  out  of  recommendations  made  by  the  National  Agricultural  Con- 
ference. The  improved  service  now  rendered  for  fruit,  truck,  and  canning  crops 
grew  out  of  the  demands  of  vegetable  growers,  distributors,  and  canners  for 
more  information  on  these  crops.  The  expanded  program  of  dairy-production 
reports  was  developed  to  meet  the  needs  of  the  industry  as  expressed  by  the 
dairy  associations  of  the  country. 

This  service  provides  information  on  the  acreage,  yield,  and  production  of 
more  than  80  crops,  all  the  principal  classes  of  livestock,  monthly  reports  of 
farm  prices ;  periodical  estimates  of  stocks  of  important  commodities  on  farms 
and  in  secondary  hands,  reports  on  intentions  to  plant  and  breed,  and  other 
regular  and  special  releases.  In  addition  to  the  collection  and  maintenance 
of  statistical  records,  monthly  forecasts  of  production  are  made  in  advance 
of  harvest  for  61  crops,  and  semiannual  forecasts  are  made  of  hog  production. 
Current  information  on  land  values,  rents,  taxes,  changes  in  farm  population, 
etc.,  is  also  collected. 

The  service  extends  to  every  State.  Recent  developments  have  taken  the 
form  of  reports  on  new  items,  and  in  the  improvement  of  estimating  technic. 
Special  effort  has  been  made  to  give  timely  service  by  means  of  regular  re- 
leases, quick  distribution  through  every  available  channel,  and  the  issuance 
of  special  reports  at  frequent  intervals  whenever  a  crop  emergency  seems  to 
require  such  action.  The  Wisconsin  canning-pea  crop  encountered  conditions 
during  the  last  three  seasons  that  caused  such  action  to  be  requested — the  May 
freeze  in  1930,  the  drought  in  1931,  and  a  combination  of  heat  and  insect  damage 
in  1932.  As  a  further  service  to  the  canning  industry,  the  reports  on  planted 
or  intended  acreage  have  included  an  interpretation  of  the  production  possi- 
bilities indicated  by  the  current  acreage  and  condition  reports  of  the  canners. 
This  interpretation  has  been  helpful  in  making  desirable  adjustments  in  con- 
tract acreage.  With  the  aid  of  detailed  reports,  monthly  reports  of  numbers  of 
cows  milked  and  milk  produced,  as  supplied  by  crop  correspondents,  records  of 
milk  cows  on  representative  farms,  and  the  current  changes  in  milk  production 
and  utilization  on  farms  can  now  be  measured  quite  accurately.  The  informa- 
tion now  being  secured  also  makes  it  possible  to  estimate  fairly  closely  the 
extent  to  which  a  material  change  in  commercial  deliveries  of  milk  and  cream 
has  been  due  to  a  change  in  the  number  of  milk  cows  and  to  what  extent  it 
reflects  transient  factors. 

There  is  some  misunderstanding  about  the  nature  of  these  reports.  Many 
persons  overlook  the  fact  that  they  are  not  actual  enumerations  of  acreage  and 
production  but  are  estimates  based  on  the  best  available  sample  data.  In 
the  main  these  estimates  are  surprisingly  accurate.  This  accuracy  is  attrib- 
utable to  the  intensive  research  conducted  by  the  bureau  to  improve  estimating 
technic.  The  forecasts  of  cotton  production  in  the  last  five  years,  for  example, 
have  been  so  accurate  as  to  astonish  the  cotton  industry  of  the  world,  and  are 
now  universally  accepted  as  representing  the  closest  possible  approximation 
of  the  facts  in  advance  of  actual  ginnings. 

The  August  cotton  forecasts  of  the  Department  of  Agriculture  have  been 
within  5  per  cent  of  the  final  outturn  in  each  of  the  last  five  years,  with  the 
exception  of  1931,  when  the  forecast  was  8.8  per  cent  below  final  ginnings. 
However,  the  department's  August  estimate,  although  below  the  final  outturn, 
was  about  1,500,000  bales  above  the  estimates  of  private  agencies  of  approxi- 
mately the  same  date.     Conditions  after  August  1  were  extremely  favorable  in 
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1931.     Forecasts  for  subsequent  months  during  the  last  five  years  have  been 
much  closer  to  the  final  ginnings  than  has  the  August  forecast. 

These  reports  furnish  information  on  prospective  and  actual  supplies,  which 
have  an  important  influence  on  the  level  of  prices.  While  the  crop  and  live- 
stock estimates  are  issued  primarily  to  aid  farmers,  they  are  used  extensively 
by  distributors  and  processors  of  agricultural  products,  and  are  of  general  in- 
terest to  many  other  classes  of  people.  Large  business  concerns  use  crop  and 
livestock  estimates,  price  reports,  and  other  reports  in  planning  their  programs 
of  production  and  marketing,  as  such  data,  when  analyzed,  indicate  the  prob- 
able agricultural  income  of  various  sections  of  the  country.  Such  facts  enable 
industrial  concerns  to  effect  a  more  economical  distribution  of  their  products 
and  aid  in  formulating  credit  policies.  The  crop  and  livestock  reports  furnish 
the  railroads  valuable  aids  in  distributing  cars  for  the  movement  of  crops. 
The  railroads  also  use  such  data  to  calculate  the  income  to  be  derived  from  the 
movement  of  agricultural  products.  The  reports  are  extensively  used  in  freight- 
rate  hearings.  Federal  Reserve  and  other  banks  use  the  estimates  in  formulat- 
ing credit  policies  in  the  light  of  present  and  prospective  agricultural  produc- 
tion and  prices.  In  fact,  the  depression  has  materially  increased  the  demand 
for  current  information  on  agricultural  production  from  all  interests  of  the 
country.    All  students  of  economic  conditions  utilize  these  data. 

ESTIMATING  THE   QUALITY   OF  COTTON  AND   TOBACCO 

For  many  years  this  department  has  made  estimates  of  the  cotton  crop 
expressed  in  numbers  of  bales,  and  the  Bureau  of  the  Census  has  obtained 
reports  of  the  number  of  bales  ginned  and  the  size  of  the  annual  carry-over. 
These  data  are  of  vital  importance  in  appraising  the  supply  situation.  But 
quantitative  data  gives  us  only  part  of  the  picture.  Information  on  the 
quality  of  crops  produced  also  has  great  market  and  production  value.  Quality 
is  recognized  as  one  of  the  most  important  factors  influencing  cotton  con- 
sumption and  price.  Because  of  the  wide  range  in  grades  and  staple  lengths 
of  cotton,  it  is  almost  as  important  to  know  the  number  of  bales  of  each  kind 
as  to  know  the  total  number  of  bales  produced  and  carried  over.  An  important 
forward  step,  therefore,  was  taken  when  Congress  directed  by  the  act  of 
March  3,  1927,  that  estimates  of  the  grade  and  staple  of  cotton  be  made.  The 
reports  issued  include  estimates  of  the  grade  and  staple  of  the  carry-over  as 
of  August  1,  as  reported  by  the  Bureau  of  the  Census,  as  well  as  several  reports 
of  the  crop,  as  ginned,  and  an  estimate  of  the  percentage  tenderable  and 
untenderable  on  futures  contracts. 

Estimates  of  the  grade  and  staple  of  the  carry-over  are  based  on  returns 
made  by  owners  of  cotton,  including  growers,  merchants,  warehousemen,  and 
manufacturers.  Representative  samples  are  then  checked  by  classers  of  the 
bureau.  Estimates  of  the  current  crop  are  based  on  contracts  with  about  900 
gins,  carefully  selected  as  representative  of  types  and  soil  areas  in  order  to 
obtain  a  sample  that  is  representative  of  the  crop.  The  gins  selected  furnish 
a  sample  of  each  bale  ginned  during  the  season.  These  samples  are  carefully 
classed  by  expert  classers  of  the  bureau  and  the  findings  of  these  classers  form 
the  basis  of  the  estimates  issued. 

Estimates  covering  four  crop  years  have  been  made.  They  reveal  considerable 
variation  in  the  quality  of  the  crop  from  year  to  year.  They  also  seem  to 
indicate  that  there  has  been  a  slight  gradual  improvement  in  the  quality  of 
the  crop  during  these  years.  Great  interest  is  shown  in  these  data  by  experi- 
ment stations,  extension  directors,  State  officials,  and  others,  because  the 
information  is  fundamental  to  local,  regional,  and  national  planning  of  produc- 
tion and  cotton-improvement  programs.  Information  on  the  quality  of  the 
cotton  ginned,  itemized  according  to  important  soil  types  and  communities, 
coupled  with  information  on  prices  that  producers  receive  for  the  various 
qualities  of  cotton  and  with  information  on  variety  yields  and  production  costs, 
is  essential  to  determining  what  quality  of  cotton  can  be  produced  with  a 
maximum  net  profit.  The  information  is  furnished  by  States  and  by  areas 
within  the  States  so  that  in  a  measure  it  is  possible  to  relate  variations  in 
quality  to  variations  in  soil  and  other  conditions. 

Marketing  is  facilitated  by  producing  cotton  having  those  qualities  most  in 
demand  and  by  making  it  possible  for  producers,  distributors,  and  manufacturers 
to  know,  individually  and  in  groups,  the  relative  scarcity  or  abundance  of 
particular  grades  and  staples.  Data  such  as  contained  in  these  reports  will 
have  increasing  value  in  merchandising  the  cotton  crop  both  in  the  United 
States  and  abroad.     On   the   average,   over   50  per  cent   of  American   cotton 


seeks  foreign  outlets.  American  cotton  is  facing  unusual  competition  during 
this  period  of  business  and  agricultural  depression.  To  an  increasing  degree, 
it  is  facing  the  competition  of  that  grown  in  foreign  countries.  It  must  meet 
this  competition,  on  the  basis  of  both  quality  and  price.  Statistics  on  grade 
and  staple  supplies  are  indispensable,  therefore,  to  a  proper  understanding  of 
the  competition  encountered  in  foreign  markets  by  cotton  produced  in  the 
United  States  and  it  becomes  increasingly  important  to  develop  those  data  that 
will  indicate  the  trends  and  the  quality  of  the  American  cotton  crop  and  will 
serve  as  a  basis  for  crop-improvement  and  production  programs. 

During  the  past  cotton  year  five  reports  of  the  current  crop  were  issued  at 
different  intervals.  Each  report  contained  an  estimate  expressed  in  bales  for 
the  country  as  a  whole,  based  on  the  ginnings  as  of  the  date  for  which  the 
report  was  issued.  These  data  have  both  statistical  and  current  value.  In 
order,  however,  to  bring  the  service  closer  to  the  actual  merchandising  trans- 
actions, the  bureau  has  recently  undertaken  the  issuance  of  a  weekly  report 
that  has  met  with  appreciation.  It  can  not,  of  course,  be  based  on  reports  of 
ginnings  for  the  whole  country.  It  shows,  in  percentages,  the  grade  and  staple 
of  the  samples  classed  by  the  bureau's  classers  during  the  preceding  week. 
These  percentages  are  not  cumulative,  but  the  reports  apply  to  the  country  as 
a  whole  and  to  States  and  important  soil  areas.  They  provide  information  at 
least  a  month  in  advance  of  the  regular  reports  and,  while  less  complete*, 
furnish  a  moving  indication  of  the  quality  of  the  crop  as  the  season  progresses. 

Qualitative  data  of  somewhat  similar  character  on  tobacco  are  made  available 
by  the  bureau.  Responding  to  the  wishes  of  producers  for  information  on 
the  quality  of  stocks  of  tobacco  carried  from  year  to  year,  Congress  directed, 
by  the  act  of  January  14,  1929,  that  quarterly  reports  be  issued  showing 
stocks  of  leaf  tobacco  in  all  forms  in  the  United  States  in  the  hands  of  dealers, 
manufacturers,  growers,  etc.  Reports  to  the  bureau  are  mandatory.  They 
must  include  information  by  types  and  groups  of  grades,  and  state  whether  the 
tobacco  is  stemmed  or  unstemmed. 

The  data  are  published  by  the  bureau  in  a  form  to  afford  analysis  of  leaf- 
tobacco  holdings  as  to  quality  and  manufacturing  use.  Statistics  showing  the 
total  quantity  of  leaf-tobacco  stocks  had  been  available  for  years,  but  the 
character  of  the  tobacco  had  not  been  disclosed  except  as  indicated  by  the 
type  name.  Prices  paid  to  growers  are  influenced  by  the  quantity  and  char- 
acter of  the  stocks  on  hand  and  available  for  use.  Any  single  type  includes 
tobacco  of  different  characteristics  and  different  possible  uses.  The  reports 
showing  stocks  by  groups  of  grades,  therefore,  permit  a  detailed  analysis  of 
the  qualities  available  and,  as  in  the  case  of  the  grade  and  staple  estimates  for 
cotton,  afford  a  more  dependable  basis  for  production  and  marketing  programs. 
These  qualitative  data,  when  analyzed  in  conjunction  with  past  records  of 
production,  stocks,  export  and  domestic  consumption,  and  the  net  effects  of 
these  variable  factors  as  expressed  in  prices  to  growers,  assist  in  anticipating 
probable  market  trends  with  greater  accuracy. 

MARKET-NEWS   SERVICE 

As  the  crop-reporting  service  furnishes  the  data  on  production  and  current 
estimates  of  crop  and  livestock  prospects,  so  the  market-news  service  of  the 
bureau  supplies  needed  information  on  current  market  conditions.  Daily 
reports  of  car-lot  shipments,  receipts  and  unloads  in  the  markets,  supplies  on 
hand,  storage  movement,  prices,  etc.,  provide  information  of  particular  value  in 
the  most  advantageous  distribution  and  disposition  of  fann  products. 

Started  in  a  small  way  in  March,  1915,  for  a  few  of  the  highly  perishable 
fruits  and  vegetables,  the  service,  in  response  to  demands  for  more  and  more 
unbiased  market  information,  has  become  nation  wide  in  scope  and  now  fur- 
nishes information  on  42  fruit  and  vegetable  products.  The  purpose  of  the 
service  is  to  provide  all  buyers  and  sellers,  including  individual  farmers  and 
their  cooperative  associations,  with  reliable  information  on  car-lot  shipments, 
prices  prevailing  at  both  shipping  points  and  important  receiving  markets, 
car-lot  arrivals  and  supplies  on  hand  in  the  large  terminal  markets,  with 
general  comments  on  supply  and  demand  conditions,  and  comment  on  the 
quality  and  condition  of  the  products  being  offered  for  sale.  Before  this  service 
was  developed,  market  information  on  these  commodities  in  sufficient  detail 
and  of  a  reliable  character  was  net  publicly  available.  This  was  especially  truF- 
in  the  shipping  districts.  Only  the  large  distributors  could  afford  to  be  fully 
informed.  Small  shippers  and  individual  growers  were  dependent  upon  larger 
dealers  for  prompt  information  on  prices  and  conditions  in  distant  markets  and 
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competing  shipping  districts.  This  resulted  in  the  buyer,  especially  the  large 
buyer,  having  more  information  than  the  seller.  Even  the  large  distributors 
could  not  obtain  the  car-lot  shipment  records  which  are  now  published  daily  by 
the  bureau.  A  merchandising  situation  which  requires  the  seller  to  rely  upon 
the  buyer  for  market  information  does  not  establish  confidence.  It  is  more  likely 
to  encourage  misrepresentation  and  arouse  suspicion.  The  service  that  has 
been  developed  for  these  and  other  important  farm  products  takes  much  of  the 
guess  out  of  market  information.  It  discourages  false  rumors  and  the  circu- 
lation of  fictitious  quotations.  It  enables  the  small  grower  to  know  what  the 
market  is  when  he  decides  to  ship  or  sell  locally.  It  enables  both  the  buyers 
and  sellers  to  operate  more  nearly  on  a  basis  of  equality. 

The  underlying  purpose  of  the  service  is  the  same  for  all  commodities.  Its 
form  and  scope,  however,  differ  according  to  the  needs  of  the  commodity  reported. 
or  the  industry  served.  The  service  has  been  most  extensively  developed  for 
fruits  and  vegetables,  and  for  livestock  and  meats.  It  is  not  limited  to  those 
commodities,  however,  but  also  includes  dairy  and  poultry  products,  grains,  hay, 
feeds,  seeds,  rice,  beans,  peanuts,  honey,  wool,  cotton,  and  tobacco.  It  is  one 
of  the  most  widely  used  services  rendered  by  the  bureau.  Reports  are  furnished 
to  individuals  only  on  request.  The  extensive  mailing  lists  are  circularized 
frequently  to  keep  their  size  to  a  minimum.  Hundreds  of  letters  have  been 
received  from  growers,  distributors,  and  others,  asking  for  a  continuance  of  the 
service. 

Interest  in  the  market-news  services  has  grown  apace.  During  the  past 
year  a  new  service  was  inaugurated,  covering  direct  and  contract  sales  of  sheep 
and  lambs  in  the  producing  areas  of  the  far  western  range  States  of  California, 
Idaho,  Montana,  Nevada,  Oregon,  Utah,  and  Wyoming.  These  seven  States 
have  nearly  38  per  cent  of  the  total  number  of  sheep  and  lambs  in  the  United 
States,  and  it  is  estimated  that  more  than  85  per  cent  of  the  sheep  and  lambs 
marketed  from  this  area  are  sold  by  producers  before  shipment.  In  normal 
years  a  large  percentage  of  the  crop  is  contracted  for  weeks  or  months  in 
advance  of  delivery.  This  service  is  quite  similar  to  that  inaugurated  a  year 
earlier  in  central  Iowa  and  southern  Minnesota  covering  movements,  market 
conditions,  and  price  of  hogs  sold  in  those  areas  direct  to  packers,  and  represents 
a  new  type  of  market  reporting  for  these  commodities. 

Although  tobacco  is  a  major  crop,  and  growers  greatly  need  information  on 
tobacco-market  conditions,  the  market-news  service  did  not  include  that  com- 
modity until  recently.  During  the  past  year  a  limited  market-news  service  for 
tobacco  was  started.  It  is  being  developed  largely  in  conjunction  with  the 
tobacco-grading  service,  to  which  reference  is  made  elsewhere.  The  most  direct 
use  of  the  tobacco-market  reports  is  made  by  the  farmers  themselves,  who  offer 
tobacco  for  sale  on  the  auction  floors.  The  market  reports,  to  be  of  most 
value,  should  contain  quotations  by  grades.  It  then  serves  not  only  to  inform 
the  grower  on  market  prices  but  to  emphasize  the  differences  paid  for  ranges 
in  quality. 

Tobacco  growers  are  showing  an  increasing  interest  in  the  new  service. 
If  they  have  information  on  the  selling  prices  by  type  and  grade,  farmers  whose 
tobacco  has  been  graded  and  offered  for  sale  can  readily  ascertain  whether 
the  selling  price  is  reasonably  in  line  with  the  market  average,  and  therefore 
have  an  intelligent  basis  for  accepting  or  rejecting  an  offered  price. 

The  type  of  service  rendered  varies  with  the  commodity.  If  the  reports  are 
to  be  of  value  for  the  more  highly  perishable  commodities,  they  must  be 
assembled  and  distributed  in  time  for  the  persons  concerned  to  make  use  of 
them.  On  some  commodities  information  is  distributed  not  only  daily  but 
several  times  a  day.  Reports  for  other  commodities  are  issued  weekly  and 
monthly  and  may  consist  largely  of  statistics  and  information  of  a  more  general 
character.  As  a  rule,  however,  the  two  important  essentials  in  the  develop- 
ment of  the  service  have  been  speed  and  accuracy.  The  bureau  maintains  a 
leased-wire  system  of  approximately  10,000  miles,  connecting  important  receiving- 
markets  and  distributing  centers.  Branch  offices  to  collect  and  distribute 
information  are  maintained  in  68  cities  and  about  40  temporary  offices  are 
operated  in  important  fruit  and  vegetable  shipping  sections  for  periods  ranging 
from  six  weeks  to  six  months.  These  facilities  are  maintained  for  the  rapid 
collection  and  dissemination  of  the  market  information  needed.  The  market 
reports  of  the  bureau  reach  hundreds  of  thousands  of  farmers,  distributors, 
consumers,  and  others  interested  in  the  current  situation.  The  success  of  the 
service  has  been  enhanced  in  no  small  measure  by  the  cooperation  of  railroads 
and  other  transportation  agencies  in  furnishing  information  on  shipments, 
receipts,  and  unloads ;  by  the  newspapers,  agricultural  papers,  and  trade  jour- 
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nals  in  extensively  circulating  the  reports  and  reviews;  by  approximately  140 
radio  stations  which  devote  time  daily  to  the  distribution  of  market  informa- 
tion without  cost  to  the  Government;  and  by  bankers,  merchants,  telegraph 
companies,  and  numerous  others  who  assist  either  by  supplying  information  to 
the  bureau  or  by  cooperating  in  disseminating  the  reports.  For  example,  the 
Weekly  Review  of  Grain  Markets  is  used  by  nearly  2,000  newspapers  and  165 
farm  or  trade  journals,  and  is  posted  at  more  than  4,000  country  banks  and 
country  elevators.  Several  of  the  States  and  agricultural  colleges  cooperate 
with  the  bureau  not  only  in  distributing  the  information  but  in  supplementing 
the  service  so  as  to  make  it  of  greater  local  value  to  the  communities  they  serve. 
The  value  of  a  comprehensive  market-reporting  service  of  this  character 
to  producers,  distributors,  consumers,  and  others  is  at  once  apparent.  Daily 
market  statistics,  coupled  with  weekly  and  monthly  reviews,  keep  market 
conditions  currently  before  the  public.  Market  reports  showing  quotations  by 
grades  encourage  the  marketing  of  farm  products  according  to  uniform  stand- 
ards of  quality  and  description.  The  widespread  availability  of  reliable 
market  information  discourages  the  circulation  of  fictitious  reports  by  those  who 
may  seek  to  take  advantage  of  uninformed  sellers.  After  their  current  publi- 
cation, the  reports  provide  a  reservoir  of  statistics  for  use  in  the  outlook 
service  of  the  bureau  and  in  its  general  economic-research  work.  While  pro- 
ducers lean  heavily  upon  these  reports  in  marketing  their  crops,  it  is  probably 
safe  to  say  that  an  even  greater  use  is  made  of  them  by  cooperative  marketing 
associations  and  independent  distributors.  For  some  of  the  commodities  the 
service  has  become  an  integral  part  of  the  marketing  machinery.  It  is  needed 
even  more  when  prices  are  low  and  margins  are  narrow.  Its  rapid  growth 
since  it  was  started  15  years  ago  has  been  possible  only  because  it  served  a  real 
need. 

CROP   AND   MARKET   INFORMATION    COVERING   FOREIGN    COUNTRIES 

The  world  depression  has  demonstrated  how  intimately  American  agricul- 
ture is  influenced  by  production  and  market  conditions  abroad.  Practically 
all  products  grown  in  the  United  States  feel  the  impact  of  foreign  competition. 
On  the  other  hand  the  producers  of  many  of  our  major  commodities  must  seek 
outlets  abroad  for  a  considerable  part  of  their  products.  The  tendency  toward 
increasing  production  in  competing  countries  and  the  tendency  to  restrict 
foreign  outlets  for  our  products  through  tariffs  and  other  barriers  have  made  it 
increasingly  important  to  have  reliable  reports  from  both  competing  and  im- 
porting foreign  countries. 

Under  the  authority  provided  in  the  foreign  agricultural  service  act  of  June 
5,  1930,  eight  agricultural-reporting  outposts  have  been  established  in  important 
sections  of  the  world.  These  representatives  of  this  department,  working  in 
close  cooperation  with  the  representatives  of  other  Federal  departments 
stationed  abroad,  provide  current  estimates  on  production  in  important  compet- 
ing countries  and  report  en  market  conditions.  The  crop  and  market  reporting 
services  of  most  foreign  countries  have  not  been  sufficiently  developed  to  supply 
timely  and  accurate  estimates  on  production  and  market  conditions.  Through 
the  foreign  representatives  of  the  bureau  it  has  been  possible  to  obtain  reason- 
ably accurate  estimates  of  production,  often  long  in  advance  of  less  satisfactory 
estimates  made  by  official  agencies. 

The  United  Kingdom  constitutes  the  largest  single  market  for  American 
agricultural  products,  taking  on  an  average  about  one-fourth  of  .the  total 
agricultural  exports  of  the  United  States.  The  trends  in  the  consumption  of 
specific  agricultural  products  in  this  market  and  trends  in  the  sources  of  supply 
are  of  vital  concern  to  American  agriculture,  especially  to  producers  of  cotton, 
wheat,  tobacco,  fruit,  and  hogs.  The  abandonment  of  the  gold  standard  and 
the  adoption  of  a  tariff  policy  were  outstanding  developments  in  the  British 
demand  situation  during  the  past  year.  Through  its  London  representative 
this  bureau  has  kept  the  American  producer  informed  currently  of  important 
developments  and  their  significance  to  our  producers. 

Through  its  fruit  specialist  stationed  at  London  the  bureau  has  built  up  a 
current  market  reporting  service  on  fresh  fruit  covering  all  the  principal 
markets  in  Great  Britain  and  northwestern  Europe.  These  reports  provide 
American  fruit  growers  and  shippers  with  prompt  and  dependable  information 
on  the  prices  received  for  American  and  competing  fruit  at  European  auc- 
tions. Price  quotations  are  related  definitely  to  particular  varieties,  sizes,  and 
grades,  so  that  the  shipper  in  this  country  may  be  able  to  make  direct  com- 
parisons with  his  own  lots  of  fruit. 
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North  and  central  Europe  produces  less  agricultural  products  than  it  con- 
sumes. Agriculture,  however,  is  a  leading  industry  in  practically  every  country 
in  that  area,  and  the  changes  in  domestic  production  from  season  to  season 
and  over  a  period  of  years  greatly  modify  the  requirements  for  American  prod- 
ucts. Regular  monthly  reports  by  the  bureau's  Berlin  representative  supply 
information  on  the  continental  European  demand  for  wheat  and  cotton,  and 
quarterly  reports  furnish  information  on  the  European  hog  situation  in  relation 
to  the  demand  for  American  pork.  During  the  growing  season  frequent  reports 
on  European  crops  such  as  apples  and  pears  are  also  supplied.  Reliable  and 
timely  data  on  Russian  agricultural  developments  are  difficult  to  obtain.  The 
sources  of  information  which  the  bureau's  Berlin  representative  has  been  able 
to  develop  are  making  possible  more  accurate  appraisals  of  the  current  and 
prospective  competitive  position  of  Russian  wheat  and  other  products  in  the 
world  market.  During  the  past  three  years  it  has  been  possible  to  estimate 
with  a  reasonable  degree  of  accuracy  the  size  of  the  Russian  wheat  crop  in 
advance  of  reports  from  other  sources. 

The  tobacco  specialist  stationed  at  Berlin  has  built  up  a  current  reporting 
service  on  European  tobacco  markets  which  for  the  first  time  provides  informa- 
tion on  the  production  of  tobacco  in  Europe  competing  with  particular  American 
types  and  describes  current  demand  conditions  for  these  types  in  the  European 
markets. 

The  Danube  Basin  is  the  only  wheat-surplus  producing  area  of  Europe,  except 
Russia.  Information  on  crop  and  export  prospects  for  wheat  in  this  area  has 
long  been  inadequate.  The  bureau's  representatives  at  Belgrade  have  made 
marked  progress  in  filling  this  gap  in  the  world  wheat  picture.  In  addition, 
the  reports  from  Belgrade  cover  other  crops,  such  as  feed  grains,  dry  beans, 
fresh  deciduous  fruits,  and  dried  fruits  and  nuts. 

The  Mediterranean  Basin  produces  large  quantities  of  fruits  and  nuts  which 
compete  with  our  products  in  both  foreign  and  domestic  markets.  Timely 
official  information  on  these  crops  is  almost  wholly  lacking,  while  the  few  reports 
from  trade  sources  on  which  reliance  can  be  placed  cover  only  a  segment  of  the 
total  production  of  the  basin.  In  the  two  years  since  the  representative  has 
been  stationed  at  Marseilles,  the  reporting  service  on  these  crops  has  been  placed 
on  a  dependable  basis.  Through  this  service  it  has  been  possible  to  supply 
cooperative  marketing  associations  on  the  Pacific  coast  and  others  with  informa- 
tion needed  in  establishing  opening  prices  for  the  season's  crops.  This  service 
lias  also  inaugurated  regular  monthly  reports  on  durum  wheat  production  in  the 
Mediterranean  Basin.  France  and  Italy  are  the  principal  importers  of  durum 
wheat  from  the  United  States,  and  Italy  and  North  African  countries  produce 
a  large  part  of  the  durum  wheat  which  competes  with  our  product  in  these 
markets. 

The  increase  in  the  demand  in  the  Orient  for  American  products,  especially 
cotton  and  tobacco,  has  been  great  during  the  last  two  decades.  However, 
very  little  authentic  information,  on  the  production  of  competing  supplies  or 
the  demand  for  agricultural  products  there  has  been  available.  In  the  absence 
of  reports  by  the  Chinese  Government  and  by  trade  agencies,  there  was  special 
need  for  the  development  of  a  reporting  service  by  a  representative  of  this 
department.  The  pioneer  work  in  this  area  has  been  completed,  and  basic 
surveys  of  the  cotton,  tobacco,  wheat,  and  other  agricultural  industries  of 
China  and  Japan  have  supplied  the  needed  background  for  regular  reports 
covering  markets  in  the  Orient. 

Representatives  of  the  foreign  agricultural  service  were  stationed  in  Aus- 
tralia, Argentina,  and  South  Africa  in  the  closing  months  of  1930.  The  agri- 
cultural output  of  the  Temperate  Zone  of  the  Southern  Hemisphere  has  in- 
creased markedly  during  the  last  20  or  30  years,  but  the  potentialities  of  such 
production  have  by  no  means  been  exhausted.  In  these  countries  the  crops  of 
major  significance  to  American  agriculture  are  wheat  and  other  grains,  wool, 
fruit,  dairy  products,  and  beef. 

Wheat  is  the  commodity  of  greatest  interest  to  American  producers.  Both 
Argentina  and  Australia  are  among  the  world's  leading  wheat  exporters. 
During  the  latter  part  of  the  wheat-marketing  season,  prices  of  wheat  in  the 
United  States  are  influenced  more  by  the  outturn  of  the  Southern  Hemisphere 
crops  than  by  any  other  one  factor  in  the  world  wheat  situation.  In  order  to 
formulate  a  sound  marketing  program  for  the  season  as  a  whole,  the  American 
wheat  grower  must  have  early  and  dependable  knowledge  of  Southern  Hemi- 
sphere crop  conditions.     This  information  is  now  being  provided  by  the  bureau's 
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representatives  in  those  countries.  In  1931,  for  instance,  the  representative 
in  Sydney  indicated  in  July  a  probable  decrease  of  25  per  cent  in  the  Australian 
wheat  acreage,  and  this  early  estimate  was  substantially  confirmed  by  official 
reports  more  than  two  months  later. 

Wool  exports  from  Australia,  Argentina,  New  Zealand,  and  South  Africa 
must  be  considered  in  appraising  the  wool-price  situation  in  the  United  States. 
Distance  and  irregularity  of  trade  and  official  reports  have  made  it  difficult 
in  the  past  to  keep  abreast  of  the  wool  situation  in  the  Southern  Hemisphere. 
This  difficulty  has  been  overcome  in  large  measure  by  having  representatives 
stationed  in  those  countries.  In  appraising  the  wool  outlook  in  January,  1932. 
it  was  important  to  know  what  could  be  expected  in  the  output  of  Australia. 
There  was  much  uncertainty  as  to  whether  the  prevailing  extremely  low  prices 
would  cause  Australian  growers  to  decrease  their  output.  The  bureau's  rep- 
resentative made  a  special  investigation  of  the  Australian  wool-production  sit- 
uation and  reported  that  there  was  reason  to  believe  that  the  next  year  or  two 
would  see  wool  production  in  Australia  up  to  the  average  of  recent  years  if  not 
above.     Recent  reports  on  the  1932-33  clip  tend  to  confirm  this  estimate. 

In  South  Africa,  wool,  fruit,  and  tobacco  are  of  particular  interest.  The 
bureau's  representative  in  that  country  has  completed  basic  investigations  of 
the  position  of  the  agricultural  industries  of  South  Africa.  These  investiga- 
tions show  what  may  be  expected  in  the  next  few  years  in  the  competition  of 
South  African  products  with  American  products  in  world  markets.  Special 
interest  attaches  to  the  developments  in  exports  of  fresh  and  dried  fruit.  No 
country  has  made  greater  progress  in  ocean  transportation  of  soft  fruits  than 
has  South  Africa.  The  bureau's  representative  at  Pretoria  has  made  excellent 
progress  in  developing  current  reporting  services  on  citrus  fruit,  dried  fruit, 
grain,  tobacco,  wool,  mohair,  and  beef  cattle. 

The  current  reports  on  crop  and  market  conditions  in  foreign  countries 
are  cabled  by  the  foreign  representatives  and  are  widely  distributed  in  this 
country  as  a  part  of  the  bureau's  extensive  domestic  market-reporting  service. 
These  basic  data  on  competition  and  demand  in  foreign  countries  are  woven 
into  similar  data  on  the  domestic  situation  in  order  to  present  a  world-wide 
review  of  the  situation  of  several  commodities.  The  development  of  this  service 
has  made  it  possible  to  keep  currently  abreast  of  significant  developments  in 
the  foreign  competition  with  which  our  producers  must  reckon,  as  well  as 
developments  in  the  foreign  outlets  for  their  products. 

THE  INSPECTION  AND  CERTIFICATION  OF  FARM  PRODUCTS 

One  of  the  major  activities  of  the  bureau  is  developing  and  promoting  the 
use  of  definite  and  uniform  standards  and  grades  of  quality  in  marketing  farm 
products.  In  a  decade  and  a  half,  national  standardization  and  certification 
of  farm  products  have  become  integral  parts  of  our  agricultural  marketing' 
structure.  The  advantages  of  uniform  and  reasonably  definite  national  stand- 
ards over  the  maze  of  vague  and  conflicting  local  grades,  standards,  and 
brands  are  apparent,  and  producers,  distributors,  and  consumers  are  recog- 
nizing to  an  increasing  degree  the  benefits  acruing  from  their  use. 

The  value  of  national  standards  for  farm  products  and  their  use  in  the 
merchandising  of  such  products  is  revealed  in  the  records  of  the  inspection  and 
certification  service  conducted  by  the  bureau.  The  purposes  cf  the  inspection 
service  are  concrete  and  practical.  It  is  a  natural  outgrowth  of  the  develop- 
ment of  uniform  standards.  It  is  through  this  service  that  the  standards  are 
subjected  to  the  practical  test  of  commercial  transactions.  Except  on  grain  and 
cottcn,  the  use  of  the  standards  formulated  by  the  bureau  is  optional.  Federal 
standards  must  be  used  for  grain  and  cotton  when  these  products  are  sold  in 
interstate  commerce  by  grade.  In  the  case  of  all  other  commodities,  the  bureau 
formulates  standards  designed  to  meet  the  needs  of  the  industry  and  recom- 
mends their  use. 

The  purpose  of  the  inspection  and  certification  service  of  the  bureau  is  to 
furnish  a  certificate  which  is  evidence  of  the  grade  or  condition  of  the  products 
represented  at  the  time  of  inspection.  When  buyer  and  seller  are  widely 
separated,  the  certificate  provides  a  basis  for  contract  and  for  settling  disputes 
or  misunderstandings  over  quality  or  condition.  The  value  of  such  a  certificate, 
based  on  an  inspection  made  by  a  wholly  disinterested  person,  is  obvious.  The 
use  of  the  service  is  optional.  The  certificate  is  made  only  upon  request  of  a 
financially  interested  party  and  fees  are  charged  for  the  service.     The  service 
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has  great  educational  value,  as  it  amounts  to  a  practical  demonstration  of  the 
standards  and  how  growers  can  improve  their  quality  or  pack  to  meet  them. 

Despite  the  general  business  decline,  low  prices,  and  losses  generally,  a  steady 
demand  for  the  service  continued  during  the  past  year.  It  was  first  made 
available  in  a  small  way  in  1918,  when  about  6,000  cars  of  fruits  and  vegetables 
were  inspected  in  terminal  markets.  A  few  years  later  authority  was  provided 
to  extend  the  service  to  shipping  points  and  it  is  now  available  for  these 
commodities  in  all  parts  of  the  country.  Due  to  generally  adverse  business 
conditions  and  fewer  car-lot  shipments,  the  number  of  inspections  of  fruits  and 
vegetables  made  in  the  past  year  declined  fcr  the  first  time  in  seven  years. 
However,  a  total  of  335,649  carloads  was  inspected,  or  about  30  per  cent  of  the 
car-lot  shipments  of  these  commodities  for  the  United  States.  Inspections  were 
made  in  350  receiving  markets  and  at  shipping  points  in  cooperation  with  44 
States.  In  addition,  257,000  tons  of  tomatoes  were  inspected  in  9  States,  when 
delivered  by  growers  to  canning  plants.  This  phase  of  the  service  is  steadily 
growing.  In  the  1932  appropriation  act,  Congress  extended  the  service  to 
include  canned  fruits  and  vegetables  and  work  in  that  field  is  now  being 
organized.  Two  years  earlier,  the  service  was  extended  to  include  tobacco  and 
is  gradually  being  developed — approximately  134,000,000  pounds  being  graded 
during  the  past  year,  as  compared  with  about  48,000,000  pounds  in  the  preceding 
year. 

In  addition  to  fruits  and  vegetables  the  service  covers  meats,  butter,  eggs, 
cheese,  poultry,  hay,  beans,  soybeans,  broomcorn,  rice,  tobacco,  and  the  certifi- 
cation cf  origin  or  place  where  grown  of  alfalfa  and  clover  seed.  The  inspection 
and  certification  work  on  grain  and  cotton,  which  is  conducted  under  specific 
legislation,  is  covered  in  the  discussion  of  the  administration  of  the  grain 
standards  act  and  the  cotton  standards  act. 

For  most  of  these  ccmmodities,  the  inspection  and  certification  service  is  used 
in  connection  with  wholesale  transactions.  So  far  as  practicable,  however, 
evidence  of  quality,  as  expressed  in  terms  of  standards,  should  be  carried 
through  to  the  consumer.  This  is  being  done  in  a  limited  way  for  meats  and 
hutter  and  eggs.  The  bureau's  grading  and  stamping  service  for  meats,  begun 
in  1927,  has  grown  steadily,  on  a  fee  basis.  During  the  past  year  about 
184,000,000  pounds  were  graded  as  compared  with  104.000,000  pounds  the  pre- 
ceding year.  Carcasses  are  graded  and  stamped  so  as  to  show  the  consumer  the 
grade  of  the  product  at  the  time  of  purchase.  Evidence  of  the  grade  of  more 
than  190,000,000  pounds  of  butter  was  available  to  the  consumer  at  the  time  of 
purchase  in  the  form  of  certificates  of  quality  placed  in  the  cartons  at  the  time 
of  packing. 

For  some  commodities,  the  inspection  and  certification  service  of  the  bureau 
has  become  thoroughly  integrated  with  the  marketing  process.  It  provides  a 
basis  for  settling  disputes  over  quality  and  condition  and  is  the  medium  for 
interpreting  official  standards.  The  certificates  issued  are  receivable  in  all 
courts  of  the  United  States  as  prima  facie  evidence  of  the  truth  of  the  statements 
made  therein  and  are  also  accepted  as  prima  facie  evidence  in  hearings  of 
complaints  filed  with  the  department  under  the  perishable  agricultural  commodi- 
ties act.  It  has  become  apparent  that  the  standardization  and  inspection  service 
is  indispensable  in  the  administration  of  that  act  and  in  the  correction  of 
abuses  in  the  marketing  of  perishable  agricultural  products. 

Numerous  regulations  have  been  put  into  effect  in  our  most  important 
European  fruit  markets  in  recent  years  which  require  special  certificates  before 
entry  is  permitted.  With  a  fruit  specialist  on  the  ground  qualified  to  make 
inspections  it  has  been  possible  to  secure  the  entry  of  numerous  lots  of  American 
fruit  which  would  otherwise  have  been  refused.  This  work  is  supplemented  by 
individual  letters  to  growers  and  shippers  of  fruit  in  the  United  States 
describing  the  condition  of  their  particular  lots  and  making  suggestions  as  to 
improved  handling  practices. 

REGULATORY  MEASURES  AND  ACTIVITIES 

As  economic  life  in  the  United  States  has  become  more  complex,  as  the  dis- 
tance between  producer  and  consumer  has  increased,  and  as  the  steps  in  distri- 
bution have  multiplied,  opportunities  for  misunderstandings  and  abuses  have 
also  increased.  Difficulties  of  various  kinds  have  developed  to  the  point  at 
which  Congress  has  from  time  to  time  enacted  legislation  providing  for  the 
regulation  of  specific  activities.  The  bureau  administers  a  number  of  such 
measures,  such  as  the  United  States  grain  standards  act,  the  United  States 
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cotton  standards  act,  the  United  States  cotton  futures  act,  the  United  States 
warehouse  act,  the  United  States  standard  container  and  hamper  acts,  the 
perishable  agricultural  commodities  act,  and  the  produce  agency  act. 

Some  of  these  acts  are  mandatory ;  others  are  permissive.  Certain  provisions 
in  all  of  them,  however,  place  them  in  the  class  of  regulatory  measures. 
The  bureau's  attitude  in  their  administration  is  one  of  service  and  education 
and  not  of  rigid  policing.  The  disciplinary  provisions  of  all  of  these  measures, 
however,  are  invoked  when  necessary  to  correct  the  abuses  at  which  the  legis- 
lation is  directed. 

THE    UNITED    STATES    GRAIN    STANDARDS    ACT 

In  that  part  of  this  report  dealing  with  standards  for  farm  products,  reference 
was  made  to  the  standards  for  grain.  The  authority  for  establishing  stand- 
ards for  grain  is  found  in  the  United  States  grain  standards  act  which  was 
passed  in  1918.  As  Congress  has  made  the  standards  established  by  this 
department  under  that  act  the  official  grain  standards  of  the  United  States 
and  required  their  use  whenever  grain  is  sold  in  interstate  commerce  by  grade, 
the  act  is  mandatory  in  character  and  therefore  a  regulatory  measure.  Its 
enactment  was  the  result  of  conditions  that  obtained  in  the  grain  industry. 

The  enactment  of  State  laws  providing  for  grain  grades  and  inspection  pre- 
ceded action  by  Congress  by  more  than  30  years.  The  purpose  of  this  act  is 
to  facilitate  the  merchandising  and  handling  of  grain  in  the  channels  of 
commerce.  It  is  essentially  a  service  statute,  although  mandatory  in  char- 
acter. Prior  to  its  enactment,  grain  moving  in  the  channels  of  trade  was 
subject  to  inspection  under  varying  State  laws  and  requirements.  In  addi- 
tion to  providing  the  authority  to  establish  uniform  standards,  the  United 
States  grain  standards  act  requires  that  grain  sold,  offered  for  sale,,  or  consigned 
for  sale  by  grade  in  interstate  commerce  shall  be  inspected  when  moving  from 
or  to  points  at  which  an  inspector  licensed  under  this  act  is  located. 

The  law  requires  that  the  original  inspection  shall  be  made  by  inspectors 
licensed  by  the  Secretary  of  Agriculture.  There  are  442  such  licensed  inspec- 
tors, mostly  employed  by  States  and  boards  of  trade.  These  inspectors  are 
located  at  164  inspection  points  in  33  States.  All  grain  sold  on  grade  in 
interstate  commerce  is  therefore  inspected  under  a  single  set  of  Federal  stand- 
ards. To-day  this  country  and  Canada  are  the  only  grain-export  countries  in 
the  world  whose  citizens  can  sell  grain  in  foreign  commerce  on  the  basis  of  a 
"  certificate  final." 

Although  the  original  inspections  are  made  by  persons  licensed  by  the  de- 
partment, the  act  contemplates  that  the  work  of  the  licensed  inspector  shall 
be  carefully  supervised  by  this  department,  and  the  Secretary  of  Agriculture 
is  authorized  to  suspend  or  revoke  the  licenses  of  inspectors  upon  a  showing 
of  incompetency  or  for  certain  other  causes  enumerated  in  the  act.  Constant 
supervision  of  the  work  of  licensees  is  required  and,  during  the  past  year,  the 
bureau's  supervisors,  located  in  45  field  offices,  graded  nearly  205,000  samples 
of  grain  which  had  previously  been  inspected  by  licensed  inspectors. 

In  addition  to  authorizing  this  supervisory  work,  the  act  provides  that 
appeals  from  the  findings  of  licensed  inspectors  may  be  taken  to  this  depart- 
ment and  that  the  grade,  as  determined  by  the  department,  shall  be  final.  Dur- 
ing the  last  fiscal  year,  75,947  such  appeals  were  handled  as  against  S6.608  the 
year  before.  While  the  number  of  appeals  handled  last  year  was  smaller,  the 
amount  of  grain  represented  by  them  was  larger.  Federal-appeal  certificates 
were  requested  in  connection  with  several  large  export  transactions.  For  ex- 
ample, 967  appeals  represented  80,000,000  bushels  of  grain.  The  findings 
of  the  licensed  inspectors  were  sustained  in  84  per  cent  of  the  appeals.  Fees 
collected  from  appeals  are  returned  to  the  Federal  Treasury. 

The  Federal  grain  standards  and  certification  service  provided  by  the  grain 
standards  act  have  now  become  so  well  established  as  to  form  an  integral  part 
of  the  grain-marketing  system  of  the  United  States.  The  grades  form  the  basis 
of  futures  contracts  and  play  an  important  part  in  financial  and  warehousing 
operations.  Federal-appeal  certification  on  export  shipments  duriug  the  past 
year  was  used  to  a  greater  extent  than  ever  before  and  reports  from  foreign 
countries  indicate  a  general  satisfaction  with  the  quality  of  United  States  grain 
moving  under  Federal  certification.  The  act  is  administered  as  a  service  to 
the  grain  industry  and  in  only  a  relatively  small  number  of  cases  it  is  neces- 
sary to  take  disciplinary  action  either  against  licensed  inspectors  or  against 
shippers  for  violations  of  the  act. 
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THE  UNITED  STATES  COTTON   FUTURES  ACT 

In  1914  Congress  first  enacted  the  United  States  cotton  futures  act.  This  was 
reenacted  in  1916.  Its  essential  purpose  is  to  require  the  classification,  accord- 
ing to  fixed  and  uniform  standards,  of  cotton  delivered  in  settlement  of  futures 
contracts;  to  require  that  the  price  differentials  at  which  cotton  above  and 
below  the  basis  grade  might  be  delivered  shall  be  the  actual  commercial  differ- 
ences prevailing  in  the  spot-cotton  markets ;  to  prevent  the  delivery  of  inferior 
or  unmerchantable  cotton;  and  to  prohibit  delays  in  the  fulfillment  of  contracts 
by  delivery  beyond  the  month  of  maturity. 

The  public,  especially  that  part  of  it  whose  fortunes  are  in  any  way  asso- 
ciated with  cotton  prices,  is  interested  in  the  futures  markets  in  four  major 
respects.  It  wants  the  prices,  registered  and  quoted  in  these  markets,  to  re- 
sult from  a  fair  and  unobstructed  interplay  of  world  forces  of  supply  and 
demand  so  that  they  may  be  accepted  as  trustworthy  indices  of  spot  cotton 
values.  It  wants  a  sufficiently  constant  parity  maintained  between  the  prices 
of  future  contracts  and  of  spot  cotton  that  the  futures  markets  will  afford 
reasonable  hedge  protection  to  holders  of  spot  cotton  against  losses  from  price 
fluctuations.  It  wants  this  hedge  protection  to  make  possible  a  narrowing  of 
marketing  costs  by  reducing  the  risks  of  ownership  and  increasing  the  safety 
of  credit  available  to  marketing  agencies  and  to  increase  the  ease  with  which 
cotton  can  be  exchanged  for  cash.  Finally,  it  wants  a  market  which  will  dis- 
tribute the  weight  of  the  supply  to  the  shoulders  of  those  throughout  the  world 
who  are  willing  to  help  in  carrying  it,  and  which  will  absorb  the  impact  of 
the  crop  in  the  months  of  heavy  movement  and  spread  it  over  an  entire  year. 

For  many  years  before  the  cotton  futures  act  was  passed,  cotton  growers 
had  been  dissatisfied  with  the  price-making  machinery  of  their  markets.  Over 
considerable  periods  prices  in  futures  markets  were  below  the  prices  of  spot 
cotton  in  the  principal  central  spot  markets,  a  condition  generally  considered 
harmful  to  the  interests  of  cotton  growers. 

Investigation  by  the  Government  showed  that  the  discounts  on  futures  con- 
tracts were  due  to  a  number  of  causes,  each  of  which  tended  to  make  the  use 
of  futures  contracts  undesirable  to  the  buying  parties.  Among  these  conditions 
were: 

(1)  The  multiplicity  of  standards  and  classifications  which  made  the  buyer 
uncertain  of  the  quality  and  value  of  the  cotton  which  he  was  obligated  to 
receive,  and  consequently  inclined  him  to  close  out  his  contracts  by  sale  before 
maturity  rather  than  to  accept  delivery ;  (2)  a  system  of  fixed  price  differences 
between  the  value  of  the  basis  grade  and  the  values  of  other  grades  which 
might  be  delivered  to  him  in  settlement  of  his  contract,  a  provision  that  was 
found  at  times  to  obligate  buyers  to  receive  grades  other  than  the  basis  grade 
at  discounts  or  premiums  out  of  line  with  those  with  which  the  cotton  could 
be  merchandised,  with  the  consequence  that  buyers  would  sell  out  their  con- 
tracts, discounting  the  basis  price,  rather  than  take  delivery  of  other  grades 
thus  overvalued;  (3)  the  possibility  that  under  the  rules  of  the  exchanges,  a 
buyer  might  find  himself  obligated  to  receive  on  futures  contracts  cotton  of  low 
grade  or  inferior  quality  which  could  not  in  turn  be  readily  merchandised;  (4) 
the  so-called  pro  forma  delivery,  under  which  sellers,  obligated  to  deliver 
cotton  in  a  particular  month,  might  delay  for  a  considerable  period  of  time  the 
actual  delivery  of  the  cotton,  although  the  buyer  had  been  forced  to  pay  for  it 
at  the  time  fixed  for  delivery. 

The  duties  essential  to  the  administration  of  the  legislation  are  of  three 
kinds :  The  establishment  of  standards  of  classification  and  the  preparation  and 
distribution  of  practical  forms  or  ccpies  of  the  standards  for  the  use  of  the 
public ;  the  designation  of  the  bona  fide  spot-cotton  markets  and  the  supervision 
of  their  quotations;  and  the  classification  and  certification  of  cctton  intended 
for  delivery  in  settlement  of  contracts.  Fees  are  collected  for  services  rendered 
under  this  act. 

In  discharging  these  responsibilities,  the  bureau  has  diligently  addressed  itself 
to  the  attendant  problems  falling  within  the  scope  of  its  authority.  Classifica- 
tion service  has  been  provided  at  all  futures-contract  delivery  points  and  careful 
supervision  has  been  maintained  over  the  sampling  and  storage  of  certificated 
stocks. 

While  the  cotton  futures  act  has  operated  satisfactorily  to  correct  such 
specific  conditions  as  the  lack  of  standards,  the  use  of  fixed  differences,  and  the 
delivery  of  cotton  of  unmerchantable  qualities,  and  over  the  period  of  its  exis- 
tence has  tended  to  hold  futures  prices  higher  in  relation  to  central-market 
spot  prices  than  before,  the  legislation  can  not  be  said  to  have  been  wholly 
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successful  in  maintaining  the  degree  of  constancy  in  the  spot  and  future  price 
parities  essential  to  the  greatest  usefulness  of  the  futures  markets.  An 
increasing  dissatisfaction  with  the  hedging  facilities  of  the  futures  markets  as 
a  result  of  recurrent  wide  fluctuations  in  the  future  and  spot-price  parities  was 
evident  in  the  10  years  following  the  World  War.  It  was  concluded  that  these 
fluctuations  were  due  in  large  part  to  the  making  and  receiving  of  New  York 
contract  deliveries  in  the  port  of  New  York,  a  point  no  longer  in  the  line  of 
normal  movement  of  the  crop.  Naming  other  delivery  points  from  among 
possible  alternatives  offered  a  difficult  problem,  but  after  long  consideration  the 
exchange  voluntarily  amended  its  contract  to  permit  deliveries  to  be  made  at 
seven  widely  separated  seaports  of  the  cotton-producing  States. 

Forces  influencing  the  markets  since  that  amendment  was  made  have  made  it 
impossible  to  form  satisfactory  conclusions  on  the  effectiveness  of  the  southern 
delivery  measure,  taken  by  itself,  or  of  the  possibility  of  bringing  about  satis- 
factory futures-market  conditions  solely  through  measures  dealing  with  the 
terms  of  futures  contracts,  unless,  as  in  the  case  of  the  grain-futures  markets, 
there  is  authority  at  the  same  time  to  obtain  reliable  information  on  the 
trading  operations  carried  on  in  the  futures  markets.  This  question  has  been 
brought  to  the  fore  particularly  during  the  past  year  by  the  widespread  dis- 
cussion of  cotton  prices,  which  from  1929  trended  slightly  downward,  reaching 
desperately  low  levels  in  the  past  season.  While  the  price  debacle  is  associated 
in  great  part  with  the  world-wide  financial  and  industrial  depression,  the  ques- 
tion has  been  raised  whether  short  selling  may  at  times  have  accentuated  the 
decline  and  helped  to  disintegrate  confidence  in  values.  The  cotton  futures  act 
gives  no  authority  to  obtain  information  sufficiently  complete  to  answer  this 
question. 

THE  UNITED  STATES  COTTON  STANDARDS  ACT 

Although  the  United  States  cotton  futures  act  provided  authority  for 
establishing  fixed  and  uniform  standards  for  the  commercial  classification  of 
cotton,  its  provisions  did  not  go  far  enough  to  bring  about  a  wide  application 
of  these  standards.  For  many  years  before  its  passage,  there  had  been  an 
obvious  need  both  for  a  single  series  of  standards  and  for  the  application  of 
these  standards  in  market  transactions  all  the  way  from  the  grower  to  the 
manufacturer.  Numerous  schemes  and  systems  of  classification  existed,  all 
using  to  a  greater  or  lesser  degree  the  same  nomenclature  and  terminology  but 
with  different  meanings. 

Because  of  the  importance  of  the  American  export  markets,  classification  of 
cotton  in  the  United  States  was  affected  to  a  considerable  extent  by  the 
systems  in  use  in  other  countries.  For  example,  the  Liverpool  market  had  a 
series  of  standards  for  cotton  shipped  from  Atlantic  coast  ports  different  from 
that  used  for  cotton  shipped  from  Texas  ports,  each  of  which  in  turn  differed 
from  the  series  used  for  cotton  shipped  from  New  Orleans  and  Mobile.  Most, 
if  not  all,  of  the  overseas  markets  for  cotton  gave  their  own  special  meanings 
to  the  terms  commonly  used  for  the  description  of  staple  length.  Under  pres- 
sure of  competition,  American  exporters  naturally  endeavored  to  accomodate 
the  wishes  of  their  overseas  customers  and,  in  turn,  sought  frequently  to  buy 
cotton  in  domestic  markets  with  which  to  fill  their  foreign  orders,  employing 
the  descriptions  and  meanings  of  the  foreign  markets.  Confusion  and  mis- 
understandings in  the  markets  frequently  resulted.  The  position  of  the 
cotton  grower,  however,  was  even  less  satisfactory.  Rarely  did  the  prices 
which  he  received  for  his  cotton  correspond  closely  with  its  quality.  As  a  rule, 
growers'  cotton  of  whatever  quality  was  bought  in  a  given  market  on  a  given 
day  at  a  flat  price  representing  roughly  the  average  value  of  all  qualities  sold 
in  the  market  on  that  day.  The  producer  of  good  cotton  seldom  received  more 
than  the  producer  of  inferior  cotton.  Thus  not  only  did  the  lack  of  standards 
and  the  failure  to  recognize  quality  in  the  primary  markets  do  palpable  in- 
justice to  the  producer  of  superior  cotton  and  unfairly  reward  the  grower  of 
inferior  cotton,  but  in  so  doing  it  also  tended  definitely  to  discourage  producers 
who  sought  to  improve  the  quality  or  to  prevent  its  deterioration.  Even  at 
that  time  the  danger  of  such  methods  of  buying  and  the  lack  of  standard  classi- 
fication to  the  general  quality  level,  which  had  commended  American  cotton  to 
the  spinners  of  the  world,  began  to  be  realized.  It  was  obviously  impossible, 
however,  to  deal  with  the  agricultural  aspects  of  the  problem  without  the 
cooperation  of  the  distributing  and  consuming  agencies  throughout  the  world. 

These  conditions  were  continuing  to  prevail  in  1923  when  Congress  passed 
the  United  States  cotton  standards  act.  which  in  effect  requires  that  whenever 
American  cotton  sold,  shipped,  or  quoted  in  interstate  or  foreign  commerce  is 
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described  according  to  any  standard  or  system  of  classification,  the  official 
cotton  standards  of  the  United  States  shall  be  used.  To  aid  the  public  in  its 
use  of  the  official  cotton  standards,  the  act  goes  further  and  makes  it  the  privi- 
lege of  the  owner  or  holder  of  the  cotton  to  submit  it  to  the  Department  of 
Agriculture  and  to  obtain  a  certificate  of  the  time  classification  of  the  cotton 
in  accordance  with  the  official  standards.  Further  to  extend  the  facilities  of 
the  act  and  to  make  it  possible  for  cotton  growers  and  the  marketing  public  to 
know  upon  what  cotton  classers  they  may  depend  for  a  classification  of  cotton 
in  accordance  with  the  standards  and  to  obtain  certificates  of  classification, 
the  act  authorized  the  licensing  of  cotton  classers  not  in  Government  employ r 
upon  examination  and  a  sufficient  showing  of  competence. 

Following  the  approval  of  the  cotton  standards  act  in  1923,  the  leading  cotton 
exchanges  and  associations  of  Europe  adopted  the  universal  standards  for 
grade  and  color  as  the  basis  for  all  their  contracts  in  which  grades  are  speci- 
fied for  the  purchase  and  sale  of  American  cotton.  At  the  same  time  agree- 
ments were  entered  into  between  the  Department  of  Agriculture  and  these 
exchanges  and  associations  to  provide  for  the  use  of  standards  in  foreign 
commerce.  These  agreements  are  still  in  effect,  and  the  universal  standards 
are  to-day  more  widely  used  than  ever  before.  In  fact,  these  standards  as  well 
as  the  staple  types  and  other  official  standards  which  are  not  covered  by  the 
universal  standards  agreements  are  now  in  use  throughout  the  world  wherever 
American  cotton  is  bought  and  sold. 

The  standards  now  in  effect  embrace  37  grades  and  colors  of  upland  cotton, 
5  grades  and  4  half  grades  of  American  Egyptian,  20  staple-length  types  for 
American  upland  cotton  and  4  for  American  Egyptian,  9  tentative  standard 
boxes  for  the  preparation  of  upland  long-staple  cotton,  and  7  grades  of  American 
cotton  linters.  These  standards  cover  the  range  of  grade  and  staple  ordinarily 
found  in  the  American  crop.  Most  of  them  are  represented  by  practical  forms, 
2,847  boxes  illustrative  of  grades  and  6,829  staple-length  types  being  prepared 
and  sold  by  the  bureau  in  the  past  fiscal  year. 

The  licensing  provision  has  been  found  by  a  number  of  the  cotton  cooperative 
associations  to  be  useful  to  them  in  establishing  the  fairness  of  the  classifi- 
cation upon  which  settlements  are  made  with  their  members,  and  about  140 
licensees  are  now  employed  by  the  associations.  The  total  number  of  licensed 
classers  increased  from  56  in  1928  to  259  in  1931-32,  with  a  considerable  number 
of  new  applications  receiving  attention  at  the  close  of  the  season.  Present 
holders  of  licenses  are  employed  at  widely  distributed  points  throughout  the 
cotton-growing  States  and  in  manufacturing  centers.  Approximately  3,500,000 
bales  of  the  1931  crop  were  graded  and  stapled  by  them. 

The  extent  to  which  reliance  has  come  to  be  placed  both  in  the  certificates  of 
the  department  and  in  the  work  of  licensed  classers  has  given  importance  to  the 
problem  of  supervision.  To  meet  this  problem  and  to  coordinate  and  maintain 
as  high  a  degree  of  uniformity  of  classification  as  possible  throughout  the 
service,  a  board  of  supervising  cotton  examiners  was  established  at  Memphis, 
Tenn.,  in  1930.  This  board  endeavors  to  carry  into  the  field  a  uniform  appli- 
cation of  the  official  standards  and  to  supervise  all  classification  work  performed 
by  the  various  boards,  committees,  and  licensees  working  under  both  the  cotton 
standards  act  and  the  cotton  futures  act  as  well  as  the  classing  committees 
employed  in  connection  with  the  estimates  of  grade  and  staple.  The  results  of 
closer  supervision  have  been  effective,  and  uniformity  and  consistency  of  classi- 
fication of  a  satisfactory  character  have  been  generally  obtained. 

THE   UNITED   STATES  WAREHOUSE  ACT 

The  warehouse  act  was  passed  in  August,  1916,  to  aid  producers  and  mer- 
chandisers of  agricultural  products  in  borrowing  on  such  products.  Because  of 
inadequate  storage  facilities  at  home  and  the  frequent  inability  to  move  the 
products  to  market  when  desirable,  it  was  the  custom  of  many  farmers  to 
store  their  products  in  public  warehouses.  However,  because  of  the  frequent 
losses  in  public  warehouses  many  others  did  not  so  store  their  products.  Fur- 
thermore, because  of  the  financial  standing  of  many  warehousemen,  the  kind  of 
buildings  used,  the  methods  of  storage  practiced,  and  the  character  of  warehouse 
receipt  issued,  farmers  and  merchandisers  were  limited  to  local  banking  fa- 
cilities. Such  bankers  loaned  largely  on  their  regard  for  the  borrower.  In- 
variably the  local  bank's  ability  to  loan  was  limited.  Its  funds  were  soon 
exhausted.  Its  capacity  to  borrow  from  metropolitan  banks  was  restricted 
because  it  had  little  collateral  that  would  be  acceptable  to  correspondents  or  to 
Federal  Reserve  banks.     Sometimes,  even  if  warehouse  receipts  were  offered  as 
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collateral,  they  were  not  acceptable  because  of  the  form  of  the  receipts,  the 
limited  liability  assumed  by  the  warehouseman,  and  the  lack  of  information 
available  to  the  distant  bank  on  the  responsibility  of  the  warehouseman.  The 
United  States  warehouse  act  aimed  to  correct  these  conditions  by  authorizing  the 
Secretary  of  Agriculture  to  license  warehousemen  whom  he  considered  responsi- 
ble, by  directing  him  to  prescribe  certain  standards  and  make  regulations 
governing  licensed  warehousemen,  by  prescribing  the  form  of  warehouse  re- 
ceipt that  that  should  be  issued,  and  by  supervising  the  operation  of  licensed 
warehouses.  In  short,  the  warehouse  act  aimed  to  make  it  possible  for  agri- 
cultural producers  to  tap  the  reservoirs  of  credit  in  the  financial  centers.  This 
is  accomplished  by  requiring  the  issuance  of  a  warehouse  receipt  that  will 
command  the  confidence  of  rediscounting  banks.  During  the  past  10  years 
metropolitan  bankers  have  been  seeking  such  loans. 
That  the  act  is  meeting  a  need  is  indicated  by  Table  1. 

Table  1. — Number  and  capacities  of  licensed  warehouses,  by  commodities,  April 
1,  1920,  and  October  10,  1932 


April  1,  1920 

October  10,  1932 

Commodity 

Licensed 
ware- 
houses 

Licensed  capacity 

Licensed 
ware- 
houses 

Licensed  capacity 

Cotton    .- 

Number 

23 
5 

43,250  bales 

Number 
389 
383 

14 

26 
9 
1 

14 
6 
6 

68 
6 
5 

11 
1 

5,289,367  bales. 

146,000  bushels  .. 

86,099,495  bushels. 

Wool .- 

23,348,280  pounds. 

281,253,000  pounds. 

Nuts 

11,635  tons. 

4,000  bales. 

1,017,951  hundredweight. 

Sirup --. 

614,000  gallons. 

10,811,000  pounds. 

::::::::::i:: 

3,733,500  cases. 

Cottonseed -  -  - 

i 

3,890  tons. 

Cold-packed  fruit 

i 

7,737,000  pounds. 

Seeds --.  

710,080  hundredweight. 

Cherries  in  brine 

i 

2,125,000  pounds. 

1 

When  the  act  was  first  passed  it  applied  only  to  cotton,  grain,  wool,  and 
tobacco.  The  additional  commodities  appearing  in  Table  1  were  added  to  meet 
demands  from  producers,  distributors,  and  bankers.  Congress  recognized  these 
demands  by  amending  the  act  in  1923  so  as  to  authorize  the  Secretary  to  add 
additional  products  from  time  to  time. 

In  the  agricultural  crisis  of  1921-22  the  warehouse  act  was  especially  useful. 
Bankers  recognized  in  the  Federal  warehouse  receipt  a  new  type  of  collateral. 
Individual  growers,  growers'  organizations,  and  merchandisers  of  agricultural 
products  who  sought  loans  were  advised  to  secure  Federal  warehouse  receipts. 
During  this  period  such  receipts  supported  loans  aggregating  hundreds  of 
millions  of  dollars.  In  the  present  depression  the  Federal  warehouse  receipt 
is  being  used  to  an  even  greater  degree.  It  has  enabled  local  banks  to  avail 
themselves  of  private  and  governmental  rediscounting  facilities. 

The  warehouse  receipt  has  also  led  to  reduced  interest  charges  in  all  sections 
of  the  country.  Where  rates  of  8  and  10  per  cent  were  previously  not  uncom- 
mon, loans  secured  by  Federal  warehouse  receipts  have  been  obtained  at  from 
4Y2  to  6  per  cent.  Growers'  cooperative  associations  and  handlers  of  agricul- 
tural products  who  had  been  paying  5  and  6  per  cent  for  money  have  been  able 
to  finance  themselves  on  an  acceptance  basis  at  rates  as  low  as  1%  and  2% 
per  cent. 

STANDARD   CONTAINER  ACTS 

The  bureau  is  responsible  for  the  administration  of  two  acts  regulating  the 
use  of  containers  in  marketing  fruits  and  vegetables.  The  act  of  August  31, 
1916,  standardizes  the  dimensions  for  the  2,  4,  and  12  quart  Climax  baskets  and 
provides  that  the  standard  basket  or  other  container  of  small  fruits,  berries, 
and  vegetables  shall  be  the  dry  % -quart,  or  multiple  of  the  dry  quart.  The 
act  of  May  21,  1928,  provides  that  the  standard  sizes  for  hampers  and  round 
stave  baskets,  including  straight-side  baskets,  shall  be  %,  %,  %,  %,  %,  and  1 
bushel;  1%,  1%,  and  2  bushels;  and  for  splint  baskets,  4,  8,  12,  16,  24,  and  32 
quarts. 
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The  main  objectives  of  these  two  acts  are:  (1)  To  afford  protection  to  the 
buying  public  by  outlawing  short-measure  containers;  (2)  to  reduce  the  cost 
of  manufacturing  containers  by  eliminating  numerous  odd  sizes  and  shapes ; 
and  (3)  to  facilitate  the  handling  of  packed  containers  in  transit  and  storage 
by  standardizing  dimensions.  They  also  provide  standard  units  of  sale  which 
make  market  reports  applicable  and  intelligible  throughout  the  country. 

The  bureau's  enforcement  of  these  acts  has  reduced  the  number  of  sizes  of 
berry  boxes  from  approximately  18  to  3,  till  baskets  from  30  to  5,  Climax 
baskets  from  31  to  3,  hampers  from  42  to  9,  splint  baskets  from  25  to  6,  and 
round-stave  baskets  from  20  to  9.  The  fruit  and  vegetable  markets  are  no 
longer  burdened  with  a  multiplicity  of  odd  sizes  and  shapes  of  containers  which 
led  to  confusion  and  deception  before  the  passage  of  these  acts. 

The  work  of  administration  consists  primarily  of  checking  specifications 
submitted  for  approval  by  manufacturers  as  required  by  the  act  of  1928.  This 
requirement  makes  it  mandatory  for  the  manufacturer  to  give  some  study  to 
the  dimensions  of  his  container,  to  make  some  decision  as  to  what  dimensions 
he  will  use,  and  to  adhere  to  the  dimensions  approved  by  the  Secretary  of 
Agriculture,  unless  change  is  authorized.  The  second  important  task  in  admin- 
istering these  acts  is  testing  containers  to  bring  about  a  compliance  with  these 
laws.  During  the  last  fiscal  year  10,968  containers  were  tested  by  the  bureau 
for  capacity.  Of  this  number  6,846  were  tested  under  the  act  of  1916  and 
4,041  under  the  1928  act  and  81  were  of  the  miscellaneous  type.  In  addition, 
5,492  containers  were  measured. 

The  rapid  expansion  of  the  fruit  and  vegetable  industry  in  the  last  decade 
has  made  these  acts  of  increasing  importance.  There  is  intense  competition  in 
the  manufacture  of  containers,  production  having  about  doubled  since  1920. 
At  the  close  of  the  year  there  were  807  manufacturers  located  in  33  States. 
Meet  of  them  make  several  sizes  of  each  type  of  container  and  some  make 
several  styles  of  the  same  type.  This  competition  results  in  much  experimenta- 
tion with  new  designs.  This  requires  consultation  with  manufacturers,  teste, 
and  vigilance  to  prevent  the  manufacture  of  deceptive  containers  and  illegal 
sizes. 

In  general  the  cooperation  of  manufacturers  with  the  bureau  has  been  good. 
Relatively  few  prosecutions  have  been  necessary.  There  were  no  new  prosecu- 
tions during  the  last  year.  Three  cases  filed  were  withdrawn  as  the  manu- 
facturer agreed  to  conform  to  the  law.  Two  convictions  were  obtained  in  cases 
filed  in  the  preceding  year. 

THE    PRODUCE    AGENCY    ACT    AND    THE    PERISHABLE    AGRICULTURAL 
COMMODITIES   ACT 

The  produce  agency  act  was  passed  in  March,  1927.  Its  purpose  was  to 
provide  penalties  for  some  unlawful  practices  in  connection  with  the  interstate 
handling  of  certain  perishable  agricultural  commodities.  It  makes  it  a  mis- 
demeanor punishable  by  fine  and  imprisonment  for  agents  of  growers  or 
shippers  to  fail  truly  and  correctly  to  account  for  the  products  which  they 
handle ;  to  make  false  and  misleading  statements  concerning  the  quantity, 
quality,  condition  of  the  market  for,  or  disposition  of  the  products  received  by 
them ;  or  without  sufficient  cause,  to  dump  or  destroy  any  products  in  their 
custody.     The  act  applies  only  to  agency  transactions. 

In  five  years  the  act  has  been  helpful  in  correcting  these  abuses.  During  the 
last  fiscal  year  189  complaints  were  received  alleging  violation  of  this  act,  as 
compared  with  296  during  the  previous  fiscal  year.  Some  complaints  which 
could  be  made  the  basis  cf  prosecution  under  this  act  are  now  more  expedi- 
tiously and  effectively  handled  under  the  more  recently  enacted  perishable 
agricultural  commodities  act.  The  more  aggravated  cases  are  prosecuted  in  the 
Federal  courts.  Seventeen  convictions  were  obtained  during  the  past  fiscal 
year  and  sixteen  during  the  preceding  year. 

The  enforcement  of  this  act  is  handled  concurrently  with  that  of  the  perish- 
able agricultural  commodities  act.  Investigations  of  complaints  under  both 
acts  are  handled  by  the  same  men  on  the  same  official  trips.  In  actual  practice 
1he  produce  agency  act  is  now  a  valuable  adjunct  to  the  perishable  agricultural 
commodities  act  and  has  a  salutory  effect  on  the  practices  of  the  trade  since 
it  provides  the  severer  penalties  of  fine  and  imprisonment  for  those  aggravated 
cases  in  which  adequate  punishment  can  not  be  meted  out  by  this  department 
under  the  perishable  agricultural  commodities  act.  Furthermore,  the  produce 
agency  act  is  the  only  means  of  inflicting  proper  penalties  for  violations  of  trust 
in  handling  poultry  products  and  other  perishable  farm  products  aside  from 
fruits  and  vegetables. 
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Largely  at  the  instigation  of  the  industry  itself,  Congress  in  June,  1930, 
enacted  the  perishable  agricultural  commodities  act.  The  demand  for  this 
legislation  arose  from  the  fact  that  other  laws  governing  contracts  of  pur- 
chase and  sale  and  the  discharge  of  agency  obligations  did  not  effectively 
restrain  certain  dishonest  tendencies  and  practices  that  were  developing  in  the 
fruit  and  vegetable  industries.  These  were :  'The  rejection  of  purchased  goods 
without  reasonable  cause  and  to  the  great  injury  of  the  distant  shipper;  the 
failure  to  deliver  without  reasonable  cause  in  accordance  with  the  terms  of 
the  contract,  especially  when  market  prices  had  advanced  after  the  date  of 
the  contract ;  failure  to  account  truly  and  promptly  for  goods  handled  on  com- 
mission; giving  false  and  misleading  information  as  to  the  quantity,  quality, 
disposition,  or  the  price  obtained  for  goods  received;  and  the  failure  to  keep 
adequate  records  fully  to  disclose  the  facts  as  to  all  these  transactions. 

Under  this  act  those  who  receive  fresh  fruits  and  vegetables  on  con- 
signment in  interstate  commerce  in  any  quantity,  and  those  who  buy  or  sell 
these  products  in  interstate  commerce  in  carload  quantities,  including  retailers 
who  buy  20  or  more  carload  lots  per  year,  are  required  to  obtain  licenses 
from  the  Secretary  of  Agriculture  which  are  renewable  annually  at  a  fee  of 
$10  per  year.  A  civil  penalty  is  provided  for  conducting  such  a  business  without 
a  license.  The  Secretary  of  Agriculture  may,  upon  complaint  and  after  the 
facts  have  been  determined  at  a  public  hearing,  suspend  for  not  more  than  90 
days,  and  in  flagrant  cases  may  revoke,  any  license  upon  a  showing  of  suffi- 
cient cause.  The  Secretary  may  issue  reparation  orders  in  favor  of  the  injured 
parties  for  such  amounts  as  he  shall  find  that  they  have  suffered  through  viola- 
tions of  the  act.  At  the  close  of  the  last  fiscal  year  15,327  commission  mer- 
chants, dealers,  or  brokers  were  licensed  under  the  act,  and  the  license  fees 
collected  have  wholly  met  the  costs  of  administering  the  act  to  date. 

The  industry  has  shown  a  growing  inclination  to  avail  itself  of  the  provi- 
sions of  this  act.  During  the  past  year  an  average  of  48  complaints  a  week, 
or  a  total  of  2r482,  were  received — an  increase  of  62  per  cent  over  the  previous 
year.  Each  complaint  requires  investigation  either  to  effect  an  amicable  settle- 
ment or  to  determine  whether  the  merits  of  the  complaint  warrant  a  public 
hearing  and,  if  so,  whether  a  decision  should  involve  only  monetary  reparation 
or  whether  disciplinary  action  should  result.  Of  the  complaints  filed,  52  per 
cent  alleged  failure  truly  and  correctly  to  account  either  on  consignments  or 
for  the  purchase  price ;  33  per  cent  alleged  rejection  without  reasonable  cause ; 
and  13  per  cent  alleged  failure  to  deliver  in  accordance  with  the  terms  of  sale. 

Of  the  total  of  4,009  complaints  received  during  the  two  years  this  act  has 
been  in  effect,  2,977  have  been  closed,  leaving  1,032  cases  to  receive  further 
consideration.  Amicable  settlement  has  been  reached  in  about  one-fourth  of  the 
cases  closed.  Another  one-fourth  of  the  complaints  were  dropped  because  the 
complainants  failed  to  furnish  any  evidence  or  take  such  further  steps  as  were 
necessary  to  complete  the  case.  In  about  40  per  cent  of  the  cases  there  were 
insufficient  grounds  for  complaint.  Cases  requiring  formal  action  materialized 
from  only  about  16  per  cent  of  the  complaints  filed.  Hearings  have  been  held 
in  176  cases  during  the  closing  year  as  compared  with  only  13  in  the  previous 
year,  and  80  decisions  have  been  rendered  by  the  Secretary  as  compared  with 
4  during  the  preceding  fiscal  year. 

In  view  of  the  large  number  of  complaints  received,  the  bureau  endeavors  to 
effect  their  settlement  by  informal  procedure  and,  in  cooperation  with  the 
solicitor  of  the  department,  is  constantly  trying  to  shorten  and  simplify  the 
handling  of  those  complaints  which  require  formal  proceedings.  Only  such 
procedure  is  required  as  is  necessary  to  protect  the  rights  of  all  parties  and 
provide  an  opportunity  for  a  determination  of  all  the  facts.  All  decisions, 
findings,  or  orders  of  the  Secretary  of  Agriculture  under  this  act  are  review- 
able by  the  courts  and  therefore  must  be  based  upon  as  complete  a  record  of 
the  facts  as  can  be  obtained.  During  the  past  year  the  regulations  for  en- 
forcing the  act  were  amended  to  provide  definitions  of  trade  terms  to  apply  to 
the  construction  of  contracts  of  sale  of  fresh  fruits  and  vegetables  under  the 
act  when  not  otherwise  defined,  and  to  provide  a  shortened  procedure  for 
handling  complaints  on  waiver  or  formal  hearing  by  both  parties  concerned 
where  the  damage  claimed  does  not  exceed  $2,000. 

There  are  indications  that  the  act  is  having  a  wholesome  influence  through- 
out the  fresh-fruit  and  vegetable  industry.  The  prompt  settlement  of  com- 
plaints by  informal  action  has  been  helpful  and  appreciated.  There  are  indica- 
tions that  rejections  without  reasonable  cause  have  been  reduced  because  of  the 
remedies  afforded  shippers  by  this  act.  It  is  apparent  that  more  care  is  being 
used  in  the  wording  of  contracts  and  that  many  disputes  are  being  settled  by 
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the  parties  themselves  in  accordance  with  the  precedents  already  established 
by  the  decisions  or  findings  of  the  department  in  like  cases.  The  bureau's 
experience  thus  far,  however,  has  disclosed  certain  weaknesses  in  the  act  itself. 
No  penalty  is  provided  for  a  licensee  who  ignores  a  reparation  order  of  the 
Secretary  of  Agriculture.  It  merely  provides  that  the  Secretary's  order  shall 
be  considered  as  prima  facie  evidence  and  the  holder  thereof  must  collect 
through  civil  action  in  the  courts.  There  are  many  who  believe  that  the  act 
should  be  strengthened  in  this  respect  and  that  the  Secretary  of  Agriculture 
should  be  given  authority  to  enforce  his  reparation  orders.  The  act  now 
provides  that  civil  proceedings  may  be  instituted  against  persons  whose  business 
is  subject  to  the  act  but  who  fail  or  refuse  to  obtain  licenses  from  the  depart- 
ment. A  more  direct  and  simple  procedure  for  handling  such  violations  is 
needed. 

ECONOMIC  RESEARCH  IN  THE  PRODUCTION  OF  FARM  PRODUCTS 
AND  IN  RELATED  PROBLEMS 

Economic  research  underlies  all  services  of  the  bureau.  Without  research 
it  would  be  impossible  to  adequately  estimate  the  production  of  crops  and 
livestock,  to  standardize  and  certify  the  quality  and  condition  of  farm  prod- 
ucts, to  effectively  administer  regulatory  measures,  to  supply  the  information 
needed  by  producers  and  distributors  in  planning  their  production  and  market- 
ing, and  to  assist  consumers  in  the  purchase  and  use  of  farm  products.  Without 
research  the  required  facts  would  not  be  available  for  formulating  National  and 
State  policies  and  measuring  their  influence  upon  agriculture  and  in  bringing 
about  helpful  readjustments. 

ADEQUACY  AND  ACCURACY  OF   CURRENT   FACTS   COLLECTED 

It  is  no  simple  matter  to  collect  accurate  and  dependable  facts.  Limitations 
of  time  and  resources  prevent  a  complete  enumeration,  and  current  reports 
therefore  must  be  made  on  the  basis  of  sample  data.  Increasing  emphasis 
has  been  placed  on  the  development  of  improved  technic  in  reporting  current 
facts.  The  purpose  of  the  bureau's  research  in  this  field  is  to  determine  what 
items  of  information  have  most  value,  the  frequency  with  which  they  should 
be  reported,  and  the  manner  in  which  they  can  be  reported  most  accurately. 
The  value  of  this  work  is  indicated  by  the  increased  accuracy  with  which  it 
is  now  possible  to  estimate  the  current  cotton  crop.  As  a  result  of  intensive 
studies  covering  the  effect  of  boll-weevil  damage  on  cotton  yields  it  has  been 
possible  early  in  the  season  to  forecast  with  relatively  great  accuracy  the  final 
outturn  of  the  crop.  Studies  of  the  relation  between  climatic  conditions  and 
yield  have  provided  a  new  technic  for  satisfactorily  estimating,  early  in  the 
season,  the  outturn  of  the  potato  crop.  Similar  studies  have  made  it  possi- 
ble to  provide,  early  in  the  season,  new  items  of  current  information  such  as  the 
probable  average  size  of  apples  grown  in  certain  producing  areas.  Much  effort 
has  been  placed,  in  recent  years,  on  rounding  out  the  current  statistical  serv- 
ices for  various  commodities. 

Much  the  same  type  of  research  underlies  the  market-news  service  reports. 
Price  quotations  in  particular  must  be  based  upon  sample  data.  Because  of 
changes  in  the  distributing  machinery  and  shifts  in  the  movement  of  commod- 
ities it  has  become  increasingly  difficult  to  obtain  adequate  sample  data,  and 
continuous  research  is  therefore  required  in  order  to  assure  relative  accuracy 
in  the  reporting  of  markets.  The  growing  tendency  to  move  products  to  market 
by  motor  truck  has  multiplied  the  problems  considerably.  Investigations,  how- 
ever, have  made  it  possible  now  to  report  the  truck  receipts  for  certain  markets 
with  satisfactory  results. 

Estimating. the  grade  and  staple  of  the  cotton  carry-over  as  well  as  of  the 
current  crop  presents  similar  difficulties.  The  size  and  the  distribution  of  the 
sample  may  have  a  material  bearing  on  the  accuracy  of  the  estimate.  Much 
study  also  is  given  to  methods  of  collecting,  currently,  information  on  items 
of  operating  costs,  taxes,  mortgages,  debt,  credit,  and  similar  facts.  In  gen- 
eral it  may  be  said  that  investigations  of  this  nature  have  resulted  in  grad- 
ually strengthening  the  current  economic-information  services  of  the  bureau. 

STATISTICAL  ANALYSIS 

The  large  body  of  current  data  available,  while  helpful  in  itself,  assumes  its 
greatest  value  when  adequately  interpreted.  Statistics  alone  may  confuse,  but 
when  carefully  analyzed  they  help  in  formulating  intelligent  plans  of  action 
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and  policies.  Analysis  and  interpretation,  therefore,  must  be  provided  by  a 
public-service  institution. 

Large  drafts  are  made  upon  the  great  reservoir  of  current  and  historical 
data  built  up  in  the  bureau  to  meet  the  continuous  demands  for  analysis  of 
special  situations.  In  short,  the  service  research  activities  of  the  bureau  have 
assumed  large  proportions  and  levy  heavily  upon  its  personnel  and  resources. 
They  are  activities,  however,  which  minister  to  a  wide  range  of  interests. 

Of  equally  great  value  is  the  more  intensive  research  devoted  to  special  prob- 
lems. Long-time  series  of  data,  frequently  presented  in  the  form  of  index 
numbers,  are  being  developed  and  improved  as  quickly  as  possible  to  indicate 
significant  trends  and  to  provide  materials  for  further  research. 

Farm  income  revolves  around  price.  Much  effort,  therefore,  has  been  ex- 
pended in  measuring  the  influences  that  determine  the  course  of  prices. 
Demand  conditions  influence  prices,  and  the  basic  factors  that  shape  the  course 
of  business  activity  and  consumer  buying  power  are  being  studied.  From  these 
studies  it  was  possible  in  1929  to  warn  farmers  of  an  impending  depression  in 
domestic  demand  conditions.  In  fact  the  bureau  was  among  the  first  to  forsee 
the  impending  collapse  and  to  direct  the  attention  of  farmers  and  agricultural 
institutions  to  that  prospect  and  thus  provided  producers  with  information  for 
use  in  adjusting  their  plans. 

Another  powerful  influence  affecting  price  is  supply.  While  climatic  and 
other  conditions  over  which  farmers  have  no  control  exert  a  material  influence 
upon  prices,  acreages  planted  and  livestock  bred  have  also  a  material  influence. 
The  bureau's  studies  throw  considerable  light  on  farmers'  response  to  price 
and  other  influences  upon  their  programs  of  production.  Trends  in  production 
in  the  United  States,  as  well  as  in  competing  countries,  and  the  factors  influenc- 
ing those  trends,  are  being  carefully  examined  to  determine  the  prospective  out- 
put of  agricultural  supplies  and  their  effect  upon  prices. 

Price  analysis  is  the  very  foundation  of  the  bureau's  outlook  reports.  In 
preparing  these  reports  the  bureau  mobilizes  its  entire  research  staff  to  inter- 
pret all  available  current  and  historical  data  to  indicate  probable  trends  in 
supplies,  demand,  and  price.  This  work  has  been  pushed  with  vigor  during 
the  past  year.  The  purpose  of  these  reports  is  to  assist  producers  in  adjusting 
their  production  and  marketing  to  probable  future  rather  than  past  conditions. 
Initiated  in  1923,  the  outlook-report  service  has  now  expanded  to  include  all 
important  agricultural  products.  During  the  year  considerable  progress  has 
been  made  in  organizing  the  presentation  of  this  service  throughout  the  country. 
A  small  economic-extension  unit  has  been  located  in  the  bureau  by  the  Exten- 
sion Service,  which  unit  largely  devotes  itself  to  the  efficient  dissemination  of 
this  service.  During  the  year  regional  outlook  meetings  were  held  in  the 
far  West,  South,  Corn  Belt,  and  in  the  Northeast,  in  cooperation  with  the 
State  agricultural  colleges.  These  meetings  were  in  the  nature  of  training 
schools  for  extension  men  and  economic  workers  and  have  led  to  a  more  effective 
spreading  of  this  important  information.  This  whole  outlook  t  program  is  re- 
garded as  one  of  the  most  important  and  practical  undertakings  in  economic 
education  ever  made.  It  is  being  rapidly  supplemented  by  the  State  colleges 
and  it  is  the  bureau's  purpose  to  contribute  everything  possible  to  further  it. 
While  this  work  is  essentially  educational  and  is  not  spectacular,  it  is  difficult 
to  conceive  of  any  more  sound,  democratic,  and  ultimately  effective  means  of 
keeping  agricultural  production  in  this  country  in  reasonably  profitable  ad- 
justment to  market  requirements. 

FARM    CREDIT,    TAXATION,   AND   INSURANCE 

With  the  collapse  of  the  rural-credit  structure  in  many  sections  of  the 
country,  research  in  that  field  has  assumed  great  importance.  Such  research 
is  conducted  to  determine  the  credit  needs  of  farmers  practicing  various  systems 
of  agriculture,  the  risks  and  various  factors  of  costs  involved  in  satisfying  these 
needs,  the  practices  and  policies  of  institutions  that  finance  producers,  and  the 
causes  of  failure  among  rural-credit  institutions. 

SHORT-TEEM    AND   INTERMEDIATE   FARM    CEEDIT 

A  comparative  study  of  banks  in  Iowa  and  on  the  Eastern  Shore  of  Virginia 
reveals,  for  example,  the  extreme  differences  in  country  banking  practice,  which 
are  necessitated  by  the  various  systems  of  agricultural  production.  Iowa 
agriculture  combines  crop  and  livestock  production  in  a  manner  that  distributes 
both  expense  and  income  throughout  the  year,  so  that  Iowa  farmers  have 
sufficient  current  income  to  meet  a  large  part  of  their  expense  of  production. 
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The  Eastern  Shore  of  Virginia  specializes  in  the  production  of  early  potatoes 
and  a  few  other  perishables.  This  type  of  agriculture  requires  heavy 
outlays  for  materials  and  labor  before  the  short  marketing  season  when 
virtually  the  producer's  whole  income  is  received.  Such  producers  must  either 
accumulate  large  amounts  of  cash  before  production  begins  or  borrow  extensively 
to  meet  production  expenses.  As  a  result  Iowa  banks  have  relatively  small 
demands  for  production  credit  as  compared  with  Eastern  Shore  banks  and 
can  use  a  large  part  of  their  funds  for  intermediate  and  long-term  advances. 
Moreover  the  deposits  of  Iowa  banks  show  small  seasonal  variations,  while  in 
Eastern  Shore  banks  the  deposits  have  a  wide  seasonal  sweep.  This  makes  it 
necessary  for  Eastern  Shore  banks  to  maintain  a  position  of  much  greater 
liquidity  than  is  needed  by  Iowa  banks  tc  give  the  same  protection  to  depositors 
and  equally  good  service  to  farmer  borrowers. 

Until  last  year  bank  failures  were  almost  exclusively  a  country-bank 
problem.  To  the  end  of  1930  about  60  per  cent  of  the  suspended  banks  were 
located  in  towns  of  less  than  1,000  population  and  about  80  per  cent  in  towns 
of  less  than  2,500  population.  Only  6  per  cent  were  in  cities  of  25,000  population 
ior  more.  Most  of  the  suspended  banks,  furthermore,  have  been  located  in 
agricultural  districts.  Although  agricultural  depression  is  perhaps  the  first 
^ause  of  bank  failures,  it  is  becoming  evident  that  the  loan  policies  of  country 
banks  have  not  been  well  adapted  to  the  character  of  their  liabilities. 

It  is  yet  too  early  for  the  results  of  this  type  of  research  to  yield  the  fullest 
value.  Further  work  must  be  done  before  it  can  be  determined  how  far  the 
information  now  at  hand  is  applicable  to  other  regions  and  what  specific 
problems  are  yet  undiscovered.  But  this  type  of  analysis  is  fundamental  to 
any  well-developed  system  of  banking  reform  and  promises  to  yield  the  type 
cf  information  which  will  serve  as  a  basis  for  improvement  in  both  legislation 
and  practice. 

Since  1920  about  8,000  banks  serving  small  agricultural  communities  have 
failed,  thereby  seriously  restricting  the  credit  facilities  of  farmers.  Moreover, 
solvent  country  banks  have  suffered  severe  declines  in  their  deposits  during  the 
last  three  years  and  this  has  added  further  to  the  demoralization  of  farm-credit 
facilities. 

To  fill  the  gap  created  by  bank  failures  and  declining  deposits  in  solvent 
banks  a  large  number  of  credit  corporations  and  livestock-loan  companies  have 
been  organized.  More  than  400  of  these  institutions  are  now  in  operation, 
transferring  funds  supplied  by  the  Federal  intermediate  credit  banks  to 
farmers  and  livestock  producers.  The  number  of  such  corporations  has  been 
greatly  increased  in  the  last  two  years. 

Since  the  establishment  of  the  Federal  intermediate  credit  banks  in  1923 
many  of  the  corporations  which  have  been  organized  to  take  advantage  of  the 
rediscount  privileges  offered  by  these  banks  have  failed.  The  high  mortality 
rate  has  been  due  in  large  measure  to  agricultural  difficulties  but,  in  addition, 
there  have  been  other  important  sources  of  trouble,  such  as  unfamiliarity  of 
managements  with  sound  operating  principles,  and  practical  limitations  fixed 
by  law  and  regulation. 

From  studies  already  made  it  appears  that  those  who  finance  crop  produc- 
tion are  at  a  great  disadvantage  compared  with  those  engaged  in  livestock 
financing.  On  a  given  capital  stock  the  livestock-loan  companies  can  redis- 
count a  larger  volume  of  loans  at  Federal  intermediate  credit  banks  than  can 
crop-financing  corporations  and  their  business  is  subject  to  less  fluctuation  from 
seasonal  influences.  Moreover  their  loans  are  of  larger  average  size  and  the 
risks  of  conducting  business  are  smaller.  Since  both  types  of  organization 
operate  under  a  3  per  cent  spread  or  interest  margin,  it  is  obvious  that  corpora- 
tions financing  crop  production  are  in  an  unfavorable  position  as  compared 
with  livestock-loan  companies. 

In  fact  there  is  very  serious  question  whether  the  regulations  governing  the 
interest  charges  of  corporations  financing  crop  production  are  well  adapted  to 
the  conditions  under  which  they  must  operate.  Our  studies  of  corporations 
affiliated  with  cotton  cooperative  marketing  associations  show  that  generally 
these  organizations  have  had  very  doubtful  success.  In  view  of  the  large 
number  of  credit  corporations  established  in  recent  years  and  their  importance 
as  a  source  of  farm  credit  a  further  study  of  their  problems  is  of  first  impor- 
tance. It  is  rendered  all  the  more  important  by  the  fact  that  the  Reconstruc- 
tion Finance  Corporation  is  now  charged  with  the  organization  of  regional 
agricultural  corporations  which  will  operate  on  a  large  scale. 
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FARM-MORTGAGE    CREDIT 

Dependable  data  ou  the  volume  and  trend  of  farm-mortgage  credit  and 
their  relation  to  land  value  are  provided.  Information  on  volume,  sources, 
costs,  and  conditions  of  loans  is  currently  supplied. 

Approximately  60  per  cent  of  the  farms  of  the  country  are  free  from  mort- 
gage, as  indicated  by  the  1930  census  data  for  owner-operated  farms  and  by 
the  bureau's  investigations  of  debt  frequency  on  other  farms.  A  recent  survey 
shows  that  as  of  January  1,  1932,  25.4  per  cent  of  the  mortgaged  farms  were 
mortgaged  from  1  to  25  per  cent  of  their  value;  37.9  per  cent,  for  between  25 
per  cent  and  50  per  cent  of  their  value ;  21  per  cent,  for  between  50  per  cent 
and  75  per  cent  of  their  value ;  10.7  per  cent,  for  between  75  per  cent  and  100 
per  cent  of  their  value;  and  5  per  cent  were  mortgaged  for  more  than  100 
per  cent  of  their  value.  The  above  distribution  is  essentially  the  same  as  that 
reported  for  earlier  years,  despite  intervening  changes  in  the  value  of  farm 
real  estate.  This  study  has  been  helpful  in  correcting  erroneous  impressions 
regarding  the  indebtedness  of  agriculture. 

A  further  study  of  farm-mortgage  loans  by  life-insurance  companies  shows 
that  the  volume  of  new  funds  currently  invested  in  farm  mortgages  had  declined 
to  only  one-third  of  the  amount  so  invested  in  1928.  However,  a  comparison  of 
farm-mortgage  investments  with  total  investments  indicated  that  the  percentage 
had  changed  but  little.  In  other  words  the  decline  was  due  to  a  reduction  in 
total  funds  available,  caused  by  the  depression,  and  did  not  reflect  discrimination 
against  agricultural  loans. 

The  bureau's  current  reports  on  operations  of  mortgage  bankers  have  further 
indicated  that  terms  of  mortgages  are  being  adjusted  to  facilitate  handling  such 
obligations  under  the  more  difficult  conditions  that  have  prevailed  in  recent 
years.  There  was  also  a  pronounced  increase  in  the  proportion  of  loans  made 
with  some  provision  for  payment  on  the  principal  during  the  life  of  the  loan, 
more  than  half  of  the  loans  reported  providing  for  payments  prior  to  the 
expiration  of  the  loans. 

FARM  TAXATION 

One  of  the  most  serious  problems  facing  agriculture  to-day  is  the  farm-tax 
situation.  During  the  past  year  farm-tax  research  has  been  organized  in  an 
effort  to  discover  the  amount  and  trend  of  farm  taxes  since  1913  for  each 
State,  for  groups  of  States,  and  for  the  United  States  as  a  whole;  the  reasons 
for  increased  taxes  since  1913;  the  possibility  of  farm-tax  reduction  through 
changes  in  the  revenue  system  and  by  reorganization  of  local  government  in 
rural  areas. 

After  ascertaining  the  amounts  and  trend  of  farm  taxes,  the  influence  of  State 
revenue  systems  on  farm  taxes  in  individual  States  will  be  studied.  The 
purpose  of  such  a  study  is  to  provide  a  part  of  the  information  needed  for 
determining  the  possibilities  of  farm-tax  reduction  through  revision  of  the 
public-revenue  system.  This  study,  furthermore,  contemplates  more  detailed 
analysis  of  the  amount  and  trend  of  farm  taxes  according  to  tax-levying  juris- 
dictions, both  since  1913  and  for  a  longer  period.  Special  attention  as  to  the 
effect  of  farm  taxes  on  land  use  and  the  effects  of  such  improvements  as  irriga- 
tion and  drainage  upon  farm  taxes,  is  also  needed. 

FARM   INSURANCE 

The  hazards  in  agriculture  are  numerous  and  insurance  should  be  provided 
wherever  possible.  The  researches  of  the  bureau  have  done  much  to  place 
mutual  fire  insurance  on  a  thoroughly  sound  basis.  At  the  present  time  nearly 
2,000  farmers'  mutual  fire-insurance  companies  are  carrying  risks  of  $11,37S,- 
732,000.  In  fact  there  is  probably  no  better  illustration  of  successful  coopera- 
tion in  this  country  than  is  provided  by  these  companies.  The  depression, 
however,  has  brought  them  increased  difficulties  in  hazards  and  in  the  collection 
of  customary  charges.  The  researches,  therefore,  have  been  directed  at  such 
problems  as  the  inspection  and  classification  of  risks,  adequate  safeguards 
against  the  moral  hazards,  and  well-considered  application  and  policy  forms. 
Through  better  inspection  and  careful  appraisal  of  property  and  insistence  upon 
reasonable  standards  for  risks  accepted,  many  companies  are  removing  needless 
fire  hazards  from  insured  farm  property.  Such  improvement  in  risks  is  further 
encouraged  by  a  classification  of  insured  property  with  rates  adjusted  to  the 
probability  of  loss.  Classification  of  farm  fire  risks  as  recommended  by  the 
bureau  also  give  a  more  equitable  distribution  of  insurance  costs.  It  is 
estimated  that  if  all  of  the  existing  farmers'  mutual  fire-insurance  companies 
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■could  be  persuaded  to  apply  suitable  safeguards  and  other  proper  inducements 
toward  the  prevention  of  losses  the  relatively  low  average  cost  of  insurance  in 
these  companies  on  the  total  farm  property  in  the  country  that  they  now  insure 
might  well  be  further  reduced  by  $10,000,000  or  more  annually. 

Similar  studies  of  farmers'  mutual  cooperative  livestock  insurance,  automobile 
insurance,  and  employers'  liability  insurance  for  farmers,  are  in  progress. 

FARM   MANAGEMENT   AND   FARM  PRACTICE 

In  research  in  farm  management  and  costs  the  bureau  attempts  to  find  ways 
and  means  of  making  farming  more  successful.  In  doing  this,  it  studies 
the  internal  financial  and  technical  organization  of  farms,  farm  practices  and 
efficiency,  and  farm  costs.  It  also  studies  the  external  factors  affecting  the 
medium  in  which  the  individual  farmer  carries  on  his  business. 

The  bureau  goes  directly  to  the  farmer's  problem  of  determining  what  com- 
bination of  crops  and  livestock  and  what  methods  of  production  will  provide 
the  best  use  of  his  farm,  his  equipment,  his  labor,,  and  his  management.  It 
studies  not  only  the  physical  but  the  financial  organization  of  individual  farms 
through  information  gathered  directly  from  farmers. 

During  the  past  year  the  bureau  pursued  farm-organization  projects  in 
various  parts  of  the  United  States  in  cooperation  with  about  30  States.  The 
work  yielded  important  information  and  conclusions.  For  example,  in  a  study 
of  the  Twin  Falls  irrigation  project  in  Idaho  it  was  determined  that  under  the 
price  conditions  existing  up  to  1930  farmers  who  were  specializing  in  the  pro- 
duction of  beans  were  making  more  money  than  those  specializing  in  sugar 
beets.  It  was  found  also  that  with  small  exception  the  production  of  intensive 
crops  was  more  profitable  than  specialization  on  livestock.  With  the  recent 
change  in  the  price  situation,  sugar-beet  prices  receded  less  than  did  those 
of  other  farm  commodities,  which  gives  beet  growing  a  present  advantage  over 
the  other  intensive  crop  enterprises. 

In  a  project  on  the  Eastern  Shore  of  Virginia  it  was  ascertained  that  rela- 
tively high  specialization  in  producing  early  potatoes  was  the  best  production 
program.  Only  limited  opportunities  for  producing  and  marketing  other  com- 
modities exist  there  and  the  farmers'  problem  lies  mainly  in  efficient  production 
and  in  guarding  against  extreme  variations  in  the  acreage  planted. 

A  study  in  the  dry-land  cotton  area  of  western  Texas  shows  that  during  the 
period  of  low  prices  cotton  farmers  may  best  meet  the  situation  not  by  aban- 
doning cotton  as  an  enterprise  but  by  turning  their  attention  to  reducing  pro- 
duction costs.  Many  of  the  cost-reducing  measures  which  may  be  resorted  to 
in  an  emergency,  however,  can  not  be  adopted  as  permanent  elements  in  pro- 
duction methods. 

COST  OF  PRODUCTION 

Iii  early  farm-management  work  considerable  effort  was  devoted  to  deter- 
mining the  specific  cost  of  producing  various  farm  commodities,  with  the  idea 
of  discovering  the  relative  profitableness  of  enterprises  and  the  efficiency  with 
which  certain  operations  were  performed.  As  the  work  progressed,  and  it 
was  realized  that  specific  cost  figures  for  the  various  commodities  produced 
would  not  reveal  what  combination  of  products  to  grow  and  how  much  of  each, 
more  emphasis  was  placed  on  the  cost  of  operating  the  entire  farm.  This  did 
not  mean  that  studies  of  the  production  costs  of  single  commodities  were  dis- 
continued but  rather  that  they  were  supplemented  with  additional  information 
that  would  make  possible  a  detailed  study  of  the  organization  and  operation 
of  different  systems  of  farming.  The  bureau,  in  cooperation  with  State  agen- 
cies, conducted  during  the  past  year  approximately  50  projects  in  which  cost 
.analysis  was  an  important  objective. 

In  addition  to  these  projects  concerning  costs  as  related  to  farm  organization 
and  efficiency,  the  bureau  has  collected  by  mail  annually  from  farmers  through- 
out the  country,  since  1922,  figures  on  the  cost  of  producing  corn,  wheat,  oats, 
and  cotton.  These  figures  include  charges  for  the  labor  of  the  farmer  and  his 
family  and  a  charge  for  the  use  of  his  land  on  a  cash-rental  basis.  As  they 
represent  not  only  current  cash  outlay  but  also  overhead  costs  and  family  labor, 
these  cost  figures  do  not  show  the  minimum  price  at  which  farmers  will  con- 
tinue to  produce  for  a  time,  in  some  cases  for  several  years.  They  must  be 
interpreted  as  representing  approximately  the  price  at  which  the  farmer  would 
be  compensated  for  his  labor  and  that  of  his  family  at  going  wages  and  the  use 
of  his  investment  at  current  rates  and  valuations. 

The  purpose  of  the  cost  work  is  not  merely  to  determine  a  cost  figure  but 
rather  to  determine  why  costs  are  what  they  are  and  what  they  mean  in  terms 
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of  returns,  and  how  they  may  be  advantageously  modified  by  the  individual- 
farmer.  Therefore,  the  farm-cost  problem  of  a  particular  group  of  farmers  at 
a  particular  time  may  be  entirely  different  from  that  of  some  other  group  at 
the  same  time.  For  this  reason  the  projects  involving  costs  deal  in  some 
instances  with  the  detailed  cost  of  producing  a  particular  commodity  or  the 
cost  of  performing  some  operation  or  the  cost  of  raising  livestock,  livestock 
products,  or  as  indicated  before,  the  cost  of  operating  the  entire  farm.  As  a 
measure  of  the  economy  and  efficiency  of  any  cost  consideration,  returns  are 
determined.  In  the  cost  study,  physical  cost  elements  as  well  as  money  con- 
siderations are  determined  and  analyzed  in  connection  with  returns;  for 
example,  the  amounts  of  labor  required  to  plow  an  acre  of  land  with  plows 
of  various  size  or  to  harvest  wheat  with  the  combine  and  with  the  binder,  are 
compared. 

In  the  Cumberland-Shenandoah  district  of  Virginia,  West  Virginia,  and 
Pennsylvania,  in  cooperation  with  the  agricultural  experiment  stations  of  these 
States,  a  study  is  under  way  to  determine  the  cost  of  producing  apples,  and 
the  cost  of  operating  orchards  of  different  sizes  and  types.  The  cost  figures  ob- 
tained are  in  terms  of  physical  quantities  and  money  considerations  and  they 
are  determined  primarily  for  the  purpose  of  indicating  what  constitutes  a 
desirable  orchard  in  the  district,  and  how  it  can  be  operated  efficiently.  Details 
of  pruning,  fertilizing,  spraying  and  harvesting  practices,  put  in  terms  of  cost 
and  returns,  are  determined  for  the  guidance  of  farmers  operating  under  a 
wide  variety  of  conditions. 

In  the  cotton  States,  studies  are  being  conducted  in  Georgia,  representing  the 
Old  South ;  in  the  high-plains  area  of  Texas ;  in  Oklahoma,  representing  western 
extensive-cultural  practices ;  and  in  the  important  deltas  of  Mississippi  and 
Arkansas,  representing  the  plantation  system.  These  studies  are  likewise 
devoted  to  a  determination  of  the  cost  and  returns  of  cotton  growers  in  the 
different  areas  and  of  the  factors  that  make  for  a  more  successful  operation  of 
these  entirely  different  types  of  cotton  farms. 

In  coooperation  with  10  State  agricultural  experiment  stations  in  the  Corn 
Belt  and  cotton  States,  this  bureau  and  the  Bureaus  of  Animal  Industry  and 
of  Agricultural  Engineering  are  conducting  a  study  of  the  cost  and  utilization  of 
different  forms  of  farm  power.  The  extent  to  which  horses  and  tractors  are 
being  used  as  a  source  of  power  on  different  sized  farms  for  various  operations 
is  being  determined. 

A  cooperative  study  in  Kansas  illustrates  a  type  of  work  being  carried  on  for 
the  purpose  of  determining  the  efficient  utilization  of  horse  and  tractor  power 
under  different  price  conditions.  With  wheat  at  $1  per  bushel,  a  man  with  a 
large  farm  and  highly  mechanized  practice  received  a  return  for  -his  labor, 
management,  and  capital  more  than  double  that  realized  by  another  man  using 
horse  power.  When  the  price  of  wheat  was  reduced  to  60  cents  per  bushel,  the 
figures  indicated  that  the  advantage  of  the  large  farm  with  its  mechanized 
production  was  only  slightly  above  that  of  the  smaller  farm,  and  that  when  the 
price  was  reduced  to  40  cents  per  bushel  and  below,  the  large  mechanized  farm 
in  that  area  lost  considerably  more  than  the  smaller  farm  operated  with  horses 
and  simple  machinery. 

Investigational  work  in  farm  management  and  costs  is  of  the  utmost  import- 
ance under  present  conditions.  If  prices  of  farm  products  continue  at  relatively 
low  levels,  it  will  be  increasingly  important  for  farmers  to  effect  every  economy 
through  better  organziation  and  management  of  their  farms,  since  competition 
at  home  and  abroad  is  not  likely  to  diminish. 

LAND   UTILIZATION 

The  effective  utilization  of  the  land  resources  of  the  country  as  a  whole  is 
of  utmost  importance.  Under  the  land  policy  which  the  United  States  has 
pursued,  lands  have  been  brought  into  use  without  due  consideration  of  their 
fitness  for  specific  uses.  The  result  is  that  farmers  in  many  areas  are  operating 
under  serious  physical  and  economic  handicaps  that  cculd  have  been  avoided 
under  a  better  land  policy. 

In  the  past  year  interest  in  the  fundamental  question  of  a  national  land 
policy  which  has  been  advocated  by  this  bureau  for  some  time,  has  been 
crystallized.  The  necessity  for  revising  inadequate  land  policies  has  gradually 
gained  public  acceptance,  especially  in  these  years  of  agricultural  depression. 
As  other  more  spectacular  remedies  are  considered  and  tried  there  has  come  a 
greater  realization  of  the  importance  of  the  use  that  is  made  of  the  land. 
Public  opinion  has  come  to  recognize  that  for  generations  there  has  been  a  rapid 
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transfer  of  public  lands  to  private  ownership  with  little  regard  to  the  uses  to 
which  the  land  was  best  adapted  or  the  demand  for  its  products. 

The  lower  rate  of  population  increase  in  the  leading  countries  of  the 
Occident,  including  the  United  States,  shows  that  the  influence  of  this  primary 
force  in  agricultural  expansion  in  the  past,  is  now  on  the  wane.  This  trend 
affects  the  prcspective  land  requirements  and  emphasizes  the  need  for  revised 
land  policies,  both  Federal  and  State.  The  depression  has  emphasized  this 
need.  Widespread  foreclosures,  large  areas  of  tax-delinquent  land,  hundreds  of 
defunct  drainage  and  irrigation  enterprises,  point  to  this  defect  in  the  economic 
structure  of  the  United  States. 

The  growing  realization  that  a  national  land  policy  is  needed  found 
expression  in  a  national  conference  on  land  utilization,  called  by  the  Secretary 
of  Agriculture  and  the  Association  of  Land  Grant  Colleges  and  Universities,  at 
Chicago  in  the  fall  of  1931.  This  conference  was  attended  by  more  than  300 
national  leaders  in  agriculture,  forestry,  and  other  fields  of  activity  concerned 
with  land  use.  The  conference  adopted  principles  and  made  recommendations 
covering  the  use  of  land,  and  created  the  national  land  use  planuing  committee 
and  the  national  advisory  and  legislative  committee  on  land  use,  to  mobilize  the 
forces  of  Federal,  State,  and  local  agencies  in  effecting  far-reaching  adjustments 
required  in  the  use  of  land. 

During  the  past  several  months  these  committees  have  functioned  actively, 
drawing  heavily  on  the  results  of  studies  in  this  bureau,  particularly  in  the 
field  of  land  economics. 

LOCAL    LAND-UTILIZATION    AND    REGIONAL-PLANNING    STUDIES 

In  land-utilization  research  special  emphasis  is  placed  upon  those  areas  where 
the  level  cf  farm  income  is  relatively  low  and  where  fiscal  and  social  conditions 
require  drastic  reorganization.  What  shall  be  done  with  the  many  communities 
in  the  so-called  marginal  and  submarginal  areas  that  are  now  in  a  precarious 
economic  situation?  Some  have  suggested  evacuating  such  areas  and  permitting 
the  land  to  revert  to  forest.  Others  have  advocated  farm  reorganization  and 
the  development  of  alternative  opportunities.  Still  others  have  advocated 
modified  tax  laws  that  will  enable  the  communities  to  support  a  satisfactory 
economic  and  social  life.  No  single  formula  will  suffice.  The  type  of  solution 
will  differ  from  community  to  community  and  must  embrace  many  complex 
factors.  The  essential  facts  must  be  ascertained  through  the  local  land-utiliza- 
tion survey.  Such  surveys  provide  a  complete  inventory  and  critical  analysis 
of  the  present  land  use  and  the  conditions  affecting  it,  an  appraisal  of  what  the 
future  appears  to  promise  fcr  that  community,  and  recommendations  for 
constructive  action.  A  small  beginning  has  been  made  in  surveying  areas  in 
various  parts  of  the  country.  The  need  for  prompt  and  far-reaching  adjustment 
in  large  areas  calls  for  a  broad  expansion  of  this  program. 

Closely  associated  with  these  studies  are  the  land-settlement  studies.  These 
investigations  deal  with  public  and  privately  cwned  land  available  for  settle- 
ment. They  seek  to  provide  the  information  that  will  enable  prospective 
settlers  to  avoid  the  pitfalls  so  prevalent  in  the  occupancy  of  unsettled  lands. 

DISPOSAL  OF  THE   PUBLIC  DOMAIN 

The  proper  disposal  of  the  remaining  public  domain  is  a  national  problem  cf 
long  standing.  Recently  interest  in  the  public  domain  has  taken  a  new  turn. 
During  the  last  year,  especially,  many  proposals  have  sought  to  utilize  the  vast 
area  of  remaining  unallotted  and  unreserved  land  for  the  back-to-the-land 
movement  cf  urban  unemployed. 

The  agricultural  possibilities  of  the  public  domain  are  generally  overesti- 
mated. From  20,000,000  to  40,000,000  acres  of  it  are  absolute  desert  or 
mountainous  country  not  adaptable  to  any  agricultural  use.  The  remaining 
150,000,000  acres  can  never  be  used  for  crops  because  cf  insufficient  water 
supply,  and  its  only  known  use  is  as  arid  grazing  land.  The  productivity  is 
so  low  that  many  thousands  of  acres  are  necessary  to  make  a  business  unit. 
Our  present  homestead  law,  however,  limits  the  amount  of  land  that  can  be 
taken  to  only  640  acres,  an  area  quite  inadequate  to  support  a  family.  The 
lands  that  supply  the  necessary  water  are,  for  the  most  part,  appropriated. 

During  the  year  the  bureau  brought  to  completion  two  investigations  of  the 
complex  relationship  of  public  to  private  lands,  cue  in  Nevada  and  the  other 
in  Colorado.  Both  studies  point  to  the  need  of  reorganization  and  regulation 
in  the  use  of  lands  in  the  public-domain  States. 
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LAND   TENURE 

The  increase  in  farm  tenancy  reflects  the  accumulated  difficulties  farmers 
have  experienced  in  recent  years.  Despite  a  decrease  in  the  total  number  of 
farms  between  1920  and  1930,  the  percentage  of  farms  operated  by  tenants 
increased  to  42.4  per  cent  in  1930,  as  compared  with  38.6  per  cent  in  1925, 
38.1  per  cent  in  1920,  and  37  per  cent  in  1910.  In  1930  there  were  3,321,000 
farmers  who  rented  from  others  part  or  all  of  the  land  they  farmed. 

All  of  these  farmers  must  make  some  leasing  arrangement  to  obtain  the  use 
of  the  land  they  operate.  To  provide  helpful  information  on  the  farm-lease 
contract  the  bureau  has  undertaken  a  systematic  collection  and  analysis  of 
farm  leases.     More  than  600  lease  forms  have  already  been  analyzed. 

What  are  the  implications  of  this  renewed  drift  toward  tenancy?  Is  it  likely 
to  be  permanent?  What  forces  are  responsible?  What  kinds  of  policy  and 
legislation,  if  any,  should  be  followed?  These  and  similar  questions  bearing 
on  the  broader  aspects  of  tenancy  are  now  under  investigation. 

LAND  VALUES  AND  LAND  APPRAISAL 

The  continued  sharp  decline  in  farm-realty  values  has  intensified  the  diffi- 
culties of  farmers  and  mortgage-credit  institutions.  This  has  increased  the 
demands  upon  the  facilities  of  the  bureau  devoted  to  the  study  of  farm-land 
values  and  valuation. 

The  fifth  annual  nation-wide  survey  and  analysis  of  the  farm  real-estate 
situation  for  the  year  ended  March,  1931,  disclosed  a  further  decline  in  farm- 
land values,  a  substantial  increase  in  distress  sales  and  a  substantial  decrease 
in  the  number  of  voluntary  transfers  of  land,  a  well-defined  tendency  for  farms 
in  strong  hands  to  be  withheld  from  the  market,  and  an  apparent  increase  in  the 
demand  for  farms  to  rent.  The  decrease  in  the  average  value  per  acre  for  farm 
real  estate  for  the  year  was  the  greatest  since  1922  and  brought  the  bureau's 
index  of  land  values  from  115  per  cent  of  pre-war  to  106  per  cent.  The  number 
of  forced  sales  registered  a  25  per  cent  increase  from  an  average  of  20.8  to 
26.1  per  thousand  farms,  the  highest  rate  recorded  in  the  six  years  for  which 
data  are  available.  The  reported  voluntary  sales  dropped  from  an  average  of 
23.7  to  19  per  thousand  farms,  the  lowest  in  the  6-year  record.  Most  of  the 
unfavorable  elements  of  the  year  were  the  result  of  drastically  reduced  farm 
income. 

The  preliminary  findings  of  the  sixth  annual  survey,  covering  the  year  ended 
March,  1932,  showed  that  average  farm  real-estate  values  dropped  from  6  per 
cent  above  pre-war  to  11  per  cent  below  pre-war  levels.  Values  in  two-thirds 
of  the  States  were  shown  to  be  below  pre-war  levels.  This  further  severe  drop 
leflects  the  continued  drastic  decline  in  agricultural  income.  The  study  shows 
that  foreclosure  and  tax-delinquent  problems  were  intensified,  and  that  forced 
sales  were  increased  in  number. 

Perhaps  at  no  time  in  the  history  of  the  Nation  has  dependable  and  adequate 
information  on  the  value  and  turnover  of  farm  real  estate  been  more  necessary. 
The  bureau  is  making  substantial  progress  in  providing  that  information. 

MINERAL  RESOURCES  UNDERLYING  FARM  LANDS 

Investigations  in  land  utilization  this  year  took  a  new  direction  as  a  result 
of  Senate  Resolution  No.  377,  calling  upon  the  bureau  to  investigate  mineral 
resources  underlying  farm  lands.  The  report  made  to  Congress  (S.  Doc.  No.  93) 
brought  out  the  fact  that  in  the  mineral  resources  underlying  their  farm  lands 
farmers  have  valuable  assets  m  which  they  all  too  often  do  not  realize.  The 
study  further  brought  out  the  fact  that  experience  had  shown  that  the  coopera- 
tive pooling  of  farmers'  mineral  rights  would  materially  assist  farmers  in 
realizing  on  these  assets. 

FARM    POPULATION    MOVEMENTS    AND    RURAL    SOCIAL    CONDITIONS 

The  efforts  of  the  bureau  are  directed  to  a  large  degree  toward  strengthening 
the  economic  foundations  of  agriculture.  Adequate  income  i*  essential  in 
building  a  prosperous  agriculture,  but  the  real  objective  in  the  efforts  of  the 
bureau  is  to  build  and  maintain  a  high  type  of  rural  civilization.  Rural  life 
can  not  be  measured  solely  in  terms  of  money  incomes  but  must  be  appraised  in 
terms  of  the  social  and  other  satisfactions  which  life  in  the  country  provide. 

The  standard-of-living  studies  of  the  bureau  have  brought  out  significant 
differences  in  the  level  of  living  enjoyed  by  farmers  in  various  parts  of  our 
agriculture.  These  differences  in  living  conditions  trace  in  part  to  differences 
in  income  and  in  part  to  the  conceptions  and  ideals  which  farmers  may  hold. 
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The  striving  for  a  higher  level  of  living  is  a  force  which  drives  farmers  to  seek 
better  opportunities   and  better  returns. 

Recent  studies  by  the  bureau  emphasize  the  degree  to  which  farmers  in 
areas  handicapped  by  lack  of  natural  advantages  supplement  their  meager 
farm  income  by  other  means,  such  as  part-time  employment  by  the  farm 
operator,  nonfarm  employment  by  other  members  of  the  household,  and  funds 
sent  home  by  sons  or  daughters  working  elsewhere.  Many  farmers  or  members 
of  their  families  are  employed  more  or  less  continuously  in  industrial  pursuits. 
A  recent  study  embracing  100  different  industrial  units  located  in  rural  areas 
in  different  States  shows  that  approximately  15  to  20  per  cent  of  all  the  employ- 
ees were  living  on  farms.  Their  annual  earnings  constituted  a  significant  addi- 
tion to  the  income  from  the  farm.  Moreover  a  considerable  number  of  these 
factories  purchased  some  of  their  materials  from  the  local  farmers,  including 
wool,  cotton,  livestock,  wood,  and  other  products.  In  short,  the  movement  of 
small  industries  into  rural  areas  affords  additional  opportunities  for  employ- 
ment and  income,  and  contains  real  possibilities  of  improving  rural  conditions. 

The  depression  has  reinforced  the  nonprofit  considerations  in  farming. 
Subsistence  farming  has  become  more  prevalent.  Farming  as  a  means  of 
achieving  greater  security  than  obtains  in  many  lines  of  urban  employment  is 
commanding  attention  in  many  quarters.  This  is  due  largely  to  a  realization 
that  the  farm  contributes  directly  a  great  deal  to  the  farmer's  living. 

The  movement  of  population  between  country  and  city  reflects  differences  in 
opportunities  for  employment  and  living.  This  movement  is  a  balance  wheel  in 
our  economic  life  and  helps  maintain  a  desirable  equilibrium  between  rural 
and  urban  industries.  Under  the  relatively  high  level  of  urban  prosperity  that 
has  obtained,  approximately  6,000,000  more  persons  have  gone  from  farms  to 
live  in  cities  since  1920  than  have  moved  in  the  opposite  direction.  During  the 
last  year,  however,  the  movement  has  turned  in  the  opposite  direction,  so  that 
for  the  first  time  since  1920  there  was  a  net  countryward  movement  of  214,000. 
During  the  period  1920  to  1930  the  movement  of  persons  from  farm  to  city  in- 
volved a  very  large  number  of  young  folks  going  to  urban  employment.  High 
wages  in  towns  and  lack  of  opportunity  on  the  farm  were  major  inducements. 
In  the  reverse  movement  from  city  to  farms  there  was  a  greater  proportion  of 
families,  including  middle-aged  couples,  who  were  evidently  unable  to  obtain 
urban  employment. 

This  back-to-the-land  movement  also  has  its  dangers.  Many  persons  errone- 
ously assume  that  much  good  land  is  available  for  settlement.  Such  investiga- 
tions as  have  been  made  indicate  that  the  opportunities  are,  after  all,  relatively 
limited  and  those  who  seek  permanent  occupation  and  homes  in  the  country 
should  be  guided  by  the  information  now  available. 

The  studies  of  the  bureau  on  the  attitude  of  farmers  toward  cooperative 
associations  have  yielded  significant  results.  High-pressure  membership  drives, 
the  circulation  by  the  organization  of  propaganda  instead  of  accurate  informa- 
tion, and  lack  of  contact  between  members  and  management  tend  to  produce 
dissatisfied  members  of  cooperatives.  The  studies  show  that  membership  con- 
tracts requiring  specific  performance  are  no  substitute  for  intelligent  loyalty 
built  on  mutual  confidence  between  directors,  management,  and  members.  No 
adequate  substitute  for  local  meetings  as  a  means  of  developing  loyalty  and  a 
spirit  of  democratic  control  has  been  found.  Generally  speaking,  farmers  with 
more  than  average  schooling  are  locally  conceded  to  be  more  successful  as  farm 
operators,  and  farmers  evincing  an  active  interest  in  community  work  are  also 
better-than-average  membership  material  for  practically  any  type  of  farmer 
organization. 

ECONOMIC  RESEARCH  IN  THE  MARKETING  OF  FARM  PRODUCTS 
AND  IN  RELATED  PROBLEMS 

The  depression  has  uncovered  many  weaknesses  in  American  marketing 
structure  and  processes.  The  bureau's  research  in  this  field,  therefore,  has 
taken  on  added  importance.  The  major  purpose  in  marketing  research  is  to 
provide  information  to  aid  in  securing  better  handling  and  distributing  prac- 
tices. Moreover,  marketing  studies  in  a  broad  sense  deal  with  trends  in  com- 
petition and  supplies,  business  conditions  and  their  effect  upon  consumption  and 
purchasing  power,  tariffs  and  other  barriers  to  trade,  financial  and  currency 
problems,  and  money  and  credit  influence  on  prices  of  farm  products,  all  of 
which  are  vitally  related  to  consumption,  the  buying  power  of  markets,  and 
prices  realized  by  producers.  The  field  of  marketing,  therefore,  is  broadly  con- 
ceived and  those  factors  which  exert  major  influences  on  markets  and  market- 
ing are  singled  out  for  special  attention. 


26        ANNUAL  REPORTS  OF  DEPARTMENT   OF  AGRICULTURE,    19  3  2 
MARKETS   FOR  AGRICULTURAL  PRODUCTS 

Since  1929  the  volume  of  agricultural  production  in  the  United  States  has 
remained  reasonably  constant,  while  agricultural  prices  have  dropped  to  very 
low  levels.  This  demonstrates  that  much  of  the  difficulty  lies  on  the  side  of 
demand. 

Foreign  markets,  although  they  now  absorb  less  than  10  per  cent  of  our 
total  agricultural  output,  are  indispensable  to  large  segments  of  American 
agriculture,  but  these  markets  have  been  seriously  impaired  by  economic  dis- 
locations growing  out  of  war  and  post-war  conditions,  increased  competing 
supplies  from  other  exporting  countries,  and  the  breakdown  in  the  delicate 
mechanism  of  international  trade. 

The  bureau  is  making  extensive  studies  of  tendencies  in  the  production  of 
farm  products  both  in  the  United  States  and  abroad,  and  of  tariffs  and  other 
price-maintenance  measures  adopted  by  various  foreign  countries  that  stimulate 
production  and  contract  our  markets.  Recognizing  the  seriousness  of  the  con- 
traction of  foreign  markets  for  agricultural  commodities,  the  Senate,  by  Reso- 
lution 280,  Seventy-second  Congress,  requested  a  study  of  trade  barriers  and 
other  measures  in  aid  of  agriculture  in  foreign  countries  and  their  influence 
upon  American  agriculture. 

Shifts  and  trends  in  our  foreign  markets  are  of  vital  concern  to  the  American 
farmer.  A  case  in  point  is  the  rise  of  Japan  to  a  place  among  the  leading 
markets  for  our  cotton.  American  cotton  that  before  the  war  went  to  Great 
Britain  to  be  manufactured  into  textiles  and  shipped  to  the  Orient  is  now 
shipped  directly  to  Japan  and  China.  This  has  increased  the  impact  of  com- 
petition of  oriental  cottons  with  the  American  product.  Oriental  cotton  manu- 
facturers follow  closely  the  prices  of  Indian,  Chinese,  and  American  cotton 
and  take  immediate  advantage  of  changes  in  price  relationships.  A  representa- 
tive of  the  bureau  is  now  conducting  an  intensive  study  of  the  competition 
and  demand  factors  affecting  the  market  for  American  cotton  in  Japan.  Pre- 
liminary results  of  this  study  indicate  that  American  cotton  does  not  encounter 
severe  competition  from  short  staple  in  the  spinning  of  yarns  above  20  count, 
but  in  the  spinning  of  yarns  of  20  count  or  less,  price  competition  from  short- 
staple  Indian  cotton  is  a  major  factor  in  determining  variations  in  the  annual 
consumption  of  American  cotton  by  the  Japanese  industry.  There  is,  moreover, 
a  tendency  toward  the  spinning  of  a  larger  proportion  of  higher -count  yarns 
involving  the  use  of  increasing  quantities  of  American  cotton. 

The  trends  of  foreign  production  are  factors  affecting  the  foreign  markets  for 
our  products.  An  investigation  has  recently  been  completed  of  Egyptian  cotton 
production  in  order  to  determine  the  probable  future  competition  to  be  expected 
by  American  cotton  from  Egyptian  cotton  in  the  world  markets.  This  study 
shows  clearly  the  distinct  limitations  to  an  expansion  of  the  cotton  acreage 
inherent  in  reclamation  developments  and  in  the  competition  of  food  crops  for 
the  cultivated  area.  On  the  other  hand,  cotton  occupies  a  firmly  established 
place  as  practically  the  only  cash  crop,  and  no  important  reduction  in  cotton 
growing  in  Egypt  is,  therefore,  to  be  expected.  This  is  the  sort  of  information 
that  is  needed  in  regard  to  foreign  production  of  all  the  principal  competing 
foreign  products  in  order  that  there  may  be  a  sound  basis  upon  which  to  formu- 
late a  long-time  program  for  American  agriculture. 

Tobacco  is  one  of  our  leading  export  crops.  Important  shifts  are  taking 
place  at  present  in  the  consumption  of  different  types  of  tobacco  in  the  important 
European  importing  countries.  These  shifts  are  due,  in  part,  to  European  taxa- 
tion policies  and,  in  part,  to  consumer  habits.  These  and  other  factors  affect- 
ing the  demand  for  American  tobacco  have  been  investigated  by  the  tobacco 
specialist  stationed  at  Berlin.  Special  attention  has  been  given  to  the  effect 
of  these  changes  on  the  demand  for  particular  types.  European  tobacco  pro- 
duction is  increasing,  and  a  special  study  has  been  made  of  the  quantity, 
quality,  and  utilization  of  European  tobacco  in  relation  to  the  demand  for 
particular  types  of  American  tobacco.  These  studies  are  revealing  facts  of 
practical  significance  to  American  tobacco  growers.  For  example,  the  tobacco 
specialist  has  pointed  out  that  the  nicotine  content  of  tobacco  is  being  given 
increasing  attention  in  Europe.  Tobacco  of  low  nicotine  content  appears  to 
be  desirable,  and  tin's  development  indicates  that  American  producers  might 
well  give  consideration  to  the  selection  and  development  of  tobacco  varieties 
low  in  nicotine. 

Primary  dependence  must  be  placed  on  the  home  market,  but  this,  too,  has 
been  seriously  impaired  by  the  economic  depression. 
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Studies  of  the  influence  of  changing  demand  on  agriculture  have  provided  a 
hetter  understanding  of  the  different  ways  in  which  curtailed  purchasing 
power  affects  individual  farm  products.  While  changes  in  consumer  income 
cause  changes  in  the  general  level  of  farm-commodity  prices,  the  effect  of 
depressed  buying  power  may  register  in  a  reduction  in  consumption  or  in  prices, 
or  in  both.  Our  studies  show  that  in  periods  of  depression  farmers  producing 
industrial  raw  material  face  declining  prices  resulting  from  curtailed  demand 
and  the  accumulation  of  stocks.  The  studies  likewise  permit  a  clearer  under- 
standing of  the  complex  effects  of  agricultural  conditions  on  business  conditions. 
It  is  now  evident  that  a  large  agricultural  output  does  not  affect  all  related 
industries  alike.  Some,  such  as  transportation  agencies,  derive  large  benefits 
from  surplus  farm  production ;  others,  such  as  implement  and  fertilizer  manu- 
facturers, suffer  with  farmers  from  the  resulting  low  prices  and  low  cash 
returns. 

The  American  national  policy  of  protection  materially  assists  in  bolstering 
the  market  for  many  American  farm  products.  It  is  now  evident  that  the 
tariff  does  not  operate  with  equal  effectiveness  on  all  commodities.  In  view  of 
the  importance  of  the  tariff  policy  in  the  national  economy  and  the  effect  which 
it  has  on  agriculture,  the  studies  in  this  field  have  been  prosecuted  with  in- 
creasing vigor.  These  studies  supplement  the  investigations  of  the  Tariff 
Commission. 

Gradual  changes  in  food  habits  and  in  the  long-time  trends  of  consumption 
are  taking  place.  Some  progress  has  been  made  in  measuring  these  trends  for 
some  commodities.  The  car-lot  and  shipment  data  of  the  bureau  provide  basic 
information  for  measuring  the  consumption  of  foodstuffs  in  the  more  important 
consuming  areas.  On  the  basis  of  these  and  other  data  considerable  progress 
has  been  made  in  measuring  consumer  preference  according  to  income  and 
age  groups. 

Similar  studies  are  being  made  for  fibers.  The  need  for  information  on 
the  utilization  of  American  cotton  became  increasingly  apparent  as  stocks 
of  cotton  mounted  and  the  general  business  depression  continued.  The  demand 
for  raw  cotton  is  dependent  on  consumer  demand  for  cotton  goods.  The  quan- 
tity of  cotton  used  by  the  various  branches  of  the  textile  industry  increased 
from  about  4,000,000  bales,  or  almost  26  pounds  per  capita,  in  1899  to  about 
7,500,000  bales,  or  almost  30  pounds  per  capita,  in  1929.  Of  the  30  pounds 
of  cotton  used  in  1929  slightly  over  20  pounds  was  used  in  the  manufacture 
of  woven  goods,  2  pounds  in  knit  goods,  about  1  pound  in  cordage  and  twine, 
almost  1  pound  in  woolen  manufactures,  and  the  remaining  6  pounds  in 
miscellaneous  products  including  batting,  wadding,  mattress  felts,  waste, 
lace  goods,  thread  cotton,  small  wares,  and  silk  manufactures.  Roughly, 
36  per  cent  of  the  cotton  was  devoted  primarily  to  industrial  use,  and 
about  41  per  cent  to  clothing,  and  23  per  cent  for  household  uses.  Apparently 
the  trend  has  been  upward  in  cotton  devoted  to  industrial  and  household  use 
and  downward  in  that  used  for  clothing. 

ADAPTATION  OF  COTTON  TO  NEW  AND  EXTENDED  USES 

The  existing  supply  of  American  cotton  is  the  largest  on  record.  This  supply 
and  the  present  low  price  have  given  the  new-uses  work  of  the  bureau  special 
timeliness.  A  study  just  completed  shows  that  cotton  bags  are  used  as  con- 
tainers for  packaging  approximately  68  per  cent  of  the  flour,  burlap  bags  for 
21%  per  cent,  paper  bags  for  lO1/^  per  cent,  and  wooden  barrels  for  packaging 
less  than  one-half  per  cent.  New  cotton  bags  for  packaging  flour,  wheat  offal, 
and  corn  meal  accounted  for  the  consumption  of  more  than  146,000  bales  of 
cotton. 

Experiments  with  cotton  fabric  for  use  in  curing  concrete  have  continued 
and  a  suitable  cotton  cloth  developed  for  this  purpose  is  now  being  manufac- 
tured and  sold  commercially.  Cotton  cloth  has  a  longer  life  of  service  than 
other  fabrics  employed  for  this  purpose.  Although  its  initial  cost  is  somewhat 
greater  than  that  of  burlap,  its  greater  durability  renders  it  more  economical. 

An  economical  fabric  for  use  as  barrel-top  covers  has  also  been  developed 
in  cooperation  with  the  North  Carolina  State  College  of  Agriculture  and  En- 
gineering. Shipping  tests  show  that  the  lightest-weight  cotton  fabric  used  was 
as  satisfactory  as  the  burlap  covers  and  that  printing  or  branding  showed  up 
to  much  better  advantage. 

The  use  of  cotton  bags  for  the  consumer  package  of  farm  products  has  in- 
creased materially  during  the  past  year.  The  duplex  cotton  bag  developed 
by  this  bureau  for  packaging  potatoes  and  onions  continued  to  increase  in  popu- 
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larity.  Potatoes  were  shipped  in  this  type  of  cotton  bag  from  California,  Idaho, 
Maine,  and  New  York.  The  number  of  cotton  bags  used  as  consumer  packages 
for  potatoes  increased  from  approximately  3,500,000  in  1930  to  over  10,000,000 
in  1931,  an  increase  of  about  300  per  cent.  An  adjustment  in  the  freight  rate 
on  consumer  cotton  bags  for  citrus  fruit  during  the  past  year  resulted  in  the  use 
of  over  1,250,000  open-mesh  bags  for  handling  oranges,  and  the  practice  of 
shipping  oranges  in  retail-size  packages  continues  to  grow  in  favor. 

STANDARDIZATION   OF  FARM  PRODUCTS 

Research  in  the  standardization  of  farm  products  is  a  major  activity  of  the 
bureau.  Without  uniform  and  universal  yardsticks  with  which  to  measure 
variations  in  the  quality  of  farm  products  it  would  be  difficult  for  minds  of 
buyer  and  seller  to  meet.  The  standardization  service  helps  to  eliminate  dis- 
putes in  handling  farm  products,  assists  in  obtaining  for  the  grower  prices  that 
reflect  the  quality  of  his  product,  and  supplies  measures  of  quality  as  a  basis 
for  market  quotations  and  other  market  information  on  farm  products. 
Without,  standards  it  would  be  impossible  to  make  adequate  price  comparisons 
between  markets  or  between  periods.  With  the  provision  for  a  market-in- 
formation service,  the  development  of  standards  became  imperative.  Even 
to-day,  in  the  case  of  some  commodities,  standards  are  used  primarily  as  a 
basis  for  market  reporting  rather  than  for  certifying  grades. 

Since  1914  standards  for  most  agricultural  commodities  have  been  developed, 
For  one  commodity  there  may  be  several  classes  or  types  for  which  separate 
sets  of  standards  have  been  provided.  In  many  cases  these  standards  have 
been  adopted  as  official  by  States,  exchanges,  and  associations.  Ten  years  ago, 
for  example,  13  States  had  their  own  grades  for  barreled  apples ;  to-day 
only  5  have  such  grades.  Under  a  special  agreement  with  the  European  cotton 
exchanges,  reached  in  1923,  the  grade  standards  for  cotton  were  recognized  as 
universal.  The  Federal  standards  for  grain  and  other  commodities  are  also- 
recognized  in  many  foreign  countries.  These  standards  need  modification  from 
time  to  time  as  conditions  of  production  change,  as  the  knowledge  of  commod- 
ities and  the  technic  of  standardization  are  broadened,  and  as  their  increased 
use  indicates  the  need  for  more  quality  specifications."  An  extensive  investiga- 
tion of  the  Federal  grain  standards  has  been  in  process  for  some  time,  yielding 
information  which  points  to  the  need  of  revision  in  those  standards. 

Studies  in  the  field  of  cotton  fiber,  cotton  spinning,  and  cotton  ginning  illus- 
trate research  on  the  more  technical  phases  of  standardization.  The  major 
purpose  of  the  cotton-fiber  studies  is  to  lay  a  foundation  of  information  on 
cotton  quality  on  which  to  improve  and  develop  cotton-quality  standards.  It 
determines  the  fundamental  factors  involved  in  cotton-fiber  qualities,  the 
nature,  degree,  and  extent  of  their  variations,  and  the  contribution  which  each 
element  of  fibers  individually  and  in  combination  makes  to  manufacturing 
efficiency  and  to  the  qualities  of  yarns  and  other  products  of  cotton.  The 
characteristic  properties  and  attributes  of  cotton  and  their  importance  in  the 
manufacture  and  use  of  cotton  products  are  studied  in  the  cotton-fiber  labora- 
tory under  standardized  and  controlled  conditions.  Special  fiber  and  classing 
studies  are  also  made  under  a  wide  range  of  atmospheric  conditions,  partic- 
ularly relative  humidity,  to  determine  the  comparability  of  fibers  under  given 
conditions  and  to  discover  principles  that  govern  their  behavior  under  the 
different  conditions  obtained  in  the  ginning,  spinning,  and  finishing  processes. 
The  stability  of  quality  elements — chiefly  color,  length,  and  strength — are  being 
studied  over  a  considerable  range  of  time  and  weather  conditions  and  under 
controlled  laboratory  environment. 

SPINNING  STUDIES 

The  spinning  studies  which  are  conducted  in  cooperation  with  the  Clemson 
Agricultural  College  of  South  Carolina,  are  performed  for  the  purpose  of  deter- 
mining, through  detailed  spinning  test  on  especially  selected  and  prepared 
materials,  the  relationships  between  certain  fiber  characteristics  and  their  manu- 
facturing behavior  and  efficiency  and  the  properties  of  the  products  manufac- 
tured from  them. 

In  cooperation  with  the  Bureau  of  Plant  Industry  and  a  commercial  spinning 
plant,  tests  have  been  conducted  to  obtain  information  on  the  comparative  spin- 
ning qualities  of  five  different  cottons  of  very  long  staple. 

Spinning  tests  on  25  lots  of  Acala  cotton  produced  under  southwestern 
irrigated  conditions  were  completed  last  year.     The  results  in  general  show 
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that,  in  the  factor  of  grade  alone,  waste  removed  from  such  cottons  does  not 
differ  materially  from  wastes  in  nonirrigated  cottons.  There  was  considerable 
variation  in  the  average  strengths  of  yarn  spun  from  the  different  lots,  although 
it  was  difficult  to  attribute  these  differences  to  any  particular  soil  type,  degree 
of  irrigation,  or  period  of  exposure.  When  possible,  assistance  is  given  on  other 
products,  by  spinning  cottons  of  different  varieties  or  produced  under  different 
growth  conditions. 

The  relationship  of  yarn  strength  to  the  staple  length  has  been  studied,  and 
the  results  indicate  that  on  an  average  a  1/16-inch  increase  in  staple  length  is 
accompanied  by  an  increase  of  4  to  5  per  cent  in  strength  of  22's  carded  yarn. 
For  gradations  in  staple  lengths  ranging  from  13/16  to  1  and  1/16  inches  the 
average  yarn  strength  was  quite  uniform.  This  and  similar  information  is 
essential  in  determining  the  length  of  gradations  most  desirable  in  the  staple 
standards. 

COTTON-GINNING  STUDIES 

The  studies  in  cotton  ginning  are  carried  on  jointly  with  the  Bureau  of 
Agricultural  Engineering  in  the  ginning  and  fiber  laboratory  at  Stoneville, 
Miss.,  established  in  accordance  with  the  act  of  April  19,  1930.  Such  studies 
concern  improvement  of  the  quality  of  American  cotton  and  conserve  for 
growers  the  values  of  cotton  now  being  lost  through  improper  ginning.  While 
there  are  no  official  figures  and  no  testing  basis  of  computation,  estimates  of 
total  ginning  damage  to  the  American  cotton  crop,  made  by  responsible  workers 
in  the  South,  range  upward  from  $25,000,000  a  year. 

Studies  of  gin  design,  machine  organization,  and  methods  of  operation,  made 
in  cooperation  between  fiber  analysts  and  agricultural  engineers,  are  laying  the 
foundation  for  substantial  improvement  not  only  in  the  ginning  processes  proper 
but  also  in  the  processes  of  conditioning,  extracting,  and  cleaning.  Wide 
variations  in  the  nature  and  condition  of  seed  cotton  require  careful  studies  of 
this  factor  as  well  as  of  the  qualities  of  the  ginned  lint  in  order  to  find  basic 
principles  of  good  ginning  organization  and  practice.  Engineering  phases,  in- 
cluding gin  organization,  are  being  handled  by  the  Bureau  of  Agricultural 
Engineering;  the  Bureau  of  Agricultural  Economics  selects  the  cotton  for 
experimentation  and  makes  analyses  of  the  samples  secured  during  investi- 
gations. 

An  important  achievement  at  the  new  laboratory  is  the  development  of  a 
vertical  drier  which  is  now  being  produced  and  sold  widely  by  commercial  gin 
manufacturers.  Studies  of  the  effects  of  moisture  content  on  the  quality  of 
ginned  lint  indicate  that  the  vertical  drier,  when  used  under  the  conditions 
recommended,  preserve  the  length  of  the  cotton  fiber,  often  improves  the  grade, 
and  usually  raises  the  preparation  from  a  very  rough  type  to  that  of  normal 
or  sometimes  superior  type.  Preliminary  results  from  tests  on  a  limited  num- 
ber of  samples  reveal  that  the  strength  of  cotton  may  be  preserved  and  probably 
improved  by  drying  the  seed  cotton  before  ginning. 

Results  have  further  indicated  that  temperature  is  one  of  the  most  important 
factors  in  the  drying  process  and  that  there  is  a  close  relationship  between 
moisture  in  the  seed  cotton  and  the  temperature  to  be  applied  in  the  drying 
process. 

Studies  to  determine  the  effects  of  saw  speeds  on  fiber  quality  show  that 
variations  in  saw  speed,  which  have  been  popularly  regarded  as  one  of  the 
most  prolific  sources  of  gin  cutting  of  lint,  are  not  so  important  as  those  pro- 
duced by  variations  in  seed-roll  density  or  rate  of  feed.  In  other  words,  that 
in  an  effort  to  increase  capacity  or  rate  of  output  it  is  unwise  to  greatly  in- 
crease the  rate  of  feeding. 

COTTONSEED  GRADING  STUDIES 

The  oil  content  of  different  lots  of  cottonseed  has  been  found  to  vary  by  more 
than  180  pounds  and  the  protein  content  by  more  than  200  pounds  per  ton  of 
seed,  representing  variations  in  value  of  more  than  40  per  cent.  Seed  values 
are  further  affected  by  spoilage. 

Efforts  to  find  a  method  for  satisfactorily  appraising  and  evaluating  the 
content  of  cottonseed  marketed  for  crushing  purposes  have  been  more  or  less 
continuous  since  cottonseed  began  to  be  important,  but  the  variation  both  of 
quality  and  condition  of  the  constituents  has  presented  obstacles.  In  1925  this 
bureau  undertook  to  develop  such  a  grading  system.  Studies  of  the  nature  and 
uses  of  cottonseed  and  of  the  grading  requirements  of  the  industry  were  made 
and  a  grading  system  based  upon  the  chemical  composition  of  seed  was  devised. 
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To  complete  the  establishment  of  the  standard  grading  method  it  was  neces- 
sary to  perfect  and  standardize  methods  of  chemical  analysis.  In  1928,  a  sub- 
project  headed  by  an  interbureau  committee  was  organized.  In  collaboration 
with  practically  all  of  the  commercial  and  private  laboratories  interested  in  the 
analysis  of  cottonseed,  and  the  American  Oil  Chemists'  Society,  the  bureau  has 
now  established  grades,  and  methods  of  sampling,  analyzing,  and  grading 
cottonseed  for  crushing  purposes.  These  grades  had  been  used  in  a  tentative 
way  in  actual  market  practice  last  year,  when  approximately  one-third  of  the 
purchase  of  cottonseed  for  crushing  purposes  was  bought  on  these  grades. 

RELATION   OF  PRICE    TO   QUALITY 

The  bureau's  program  of  standardization  provides  a  common  language  with 
which  to  express  gradations  in  the  quality  of  farm  products.  For  some  com- 
modities it  assists  in  making  the  farmer's  market  world-wide.  It  reduces  the 
merchandising  risks  incident  to  undesirable  or  fraudulent  deliveries  on  con- 
tracts. It  facilitates  future  trading  in  agricultural  commodities.  In  order  to 
determine  how  much  the  differences  in  prices  based  on  differences  in  quality  in 
terminal  markets  are  reflected  back  to  the  growers,  a  series  of  studies  on  cotton 
have  been  made.  As  a  basis  for  this  study,  data  for  approximately  30,000  bales 
in  45  local  markets  were  collected  during  the  1931-32  season.  It  was  found  that 
prices  received  by  growers  varied  so  irregularly  during  the  period  studied  that 
some  farmers  received  considerably  higher  prices  for  the  lower  grades  and 
shorter  staples  than  other  farmers  received  for  the  higher  grades  and  longer 
staples  in  the  same  markets  on  the  same  days. 

The  average  premiums  received  by  growers  in  selected  local  markets  for 
grades  above  middling  amounted  to  only  about  39  per  cent  of  those  paid  in 
central  markets.  The  average  discounts  made  to  growers  in  local  markets  for 
grades  below  middling  during  the  season  amounted  to  72  per  cent  of  those  paid 
in  central  markets. 

The  average  premiums  for  the  higher  grades  and  the  average  discounts  for 
the  lower  grades  received  in  the  selected  local  markets  were  small  compared 
with  the  variations  in  prices  received  for  cotton  of  the  same  grade  and  staple 
length  sold  in  the  same  local  markets  on  the  same  days. 

It  has  been  recommended  that  producers  have  competent  and  reliable  persons 
classify  the  cotton  according  to  uniform  standards  and  issue  a  certificate  show- 
ing the  grade,  staple  length,  and  character  of  each  bale  before  it  is  sold ;  and 
that  every  effort  be  made  to  produce  cotton  of  more  uniform  grade  and  staple 
length,  so  that  the  volume  of  each  grade  and  staple  length  produced  in  each 
community  will  be  large  enough  to  be  handled  economically. 

MARKETING  METHODS  AND  PRACTICES 

Various  methods  and  practices  of  marketing  are  covered  in  the  bureau's  re- 
search designed  to  effect  improved  distribution  and  economies  in  marketing. 
The  study  of  direct  buying  of  hogs  will  serve  as  an  illustration  of  this  work. 
During  the  past  few  years  there  has  been  a  marked  increase  in  the  direct  buying 
of  hogs.  In  1925  packers  in  the  United  States  purchased  24  per  cent  of  their 
hogs  direct,  while  in  1931  this  proportion  had  increased  to  42  per  cent.  Of  the 
total  hogs  received  at  Chicago  the  proportion  purchased  direct  increased  from 
4  to  34  per  cent  in  that  period.  Iowa,  the  heaviest  hog-producing  State,  sold 
37  per  cent  of  its  hogs  direct  in  1925  and  60  per  cent  in  1931.  The  trend  toward 
direct  buying  has  extended  to  other  classes  of  livestock,  and  this  trend  is  also 
being  studied. 

These  developments  have  adversely  affected  some  individuals  and  groups  and 
caused  much  uncertainty  among  producers,  marketing  agencies  and  packers  as 
to  the  economic  advantage  of  marketing  livestock  direct.  From  the  standpoint 
of  both  producers  and  packers  the  chief  difficulty  in  appraisino:  the  different 
methods  of  marketing  hogs  lies  in  establishing  a  satisfactory  basis  for  price 
comparisons.  A  knowledge  of  differences  in  shrinkage  and  carcass  yield  is 
essential  in  pricing  hogs. 

COSTS   IN   MARKETING   AND   DISTRIBUTION 

There  is  now  much  criticism  of  the  high  cost  of  marketing.  The  margins 
between  prices  received  by  producers  and  those  paid  by  consumers  are  pointed 
to  as  examples  of  waste  and  inefficiency.  These  margins  are  often  wide,  and 
the  adjustments  of  wholesale  and  retail  prices  to  prices  received  by  producers 
are  often  slow,  but  frequently  the  criticisms  are  not  based  on  adequate  facts. 
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During  the  last  few  years  the  bureau  has  received  many  inquiries  as  to  whether 
the  heavy  reduction  in  livestock  prices  was  being  reflected  in  the  retail  prices 
paid  by  consumers  for  meat.  The  opinion  was  quite  generally  expressed  by 
the  public  that  the  reductions  were  not  proportionately  passed  on  to  the  con- 
sumer. The  bureau  undertook  a  study  to  discover  the  relation  between  the 
declines  in  the  price  of  the  live  animal,  the  wholesale  price  of  the  carcass,  and 
the  retail  price  of  meat  cuts. 

The  facts  brought  out  in  this  analysis  show  that  livestock  values  at  Chicago 
and  wholesale  and  retail  meat  values  in  New  York  moved  downward  together 
during  the  three  years  from  July,  1929,  to  July,  1932,  and  that  the  reductions 
taken  by  producers  and  by  wholesale  and  retail  meat  distributors  were  not 
greatly  different.  The  reduction  in  the  market  value  of  a  1,000-pound  steer 
during  the  3-year  period  was  about  $64;  the  decline  in  the  wholesale  value 
of  the  carcass  of  this  steer  was  $55,  and  that  in  the  retail  value  of  the  cuts 
obtained  from  the  carcass  was  $66.  The  reduction  in  the  wholesale  value 
of  the  carcass  was  less  than  that  in  the  value  of  the  steer ;  but  if  allowance 
is  made  for  the  relatively  greater  reductions  in  the  value  of  the  by-products 
from  the  steer,  it  is  found  that  the  total  wholesale  value  of  all  the  products 
from  the  steer  dropped  fully  as  much  as  the  live  value  of  the  steer.  Similar 
studies  on  pork  and  lamb  have  been  made. 

On  the  other  hand,  margins  also  represent  actual  costs  of  performing  func- 
tions and  services  in  marketing.  Many  of  these  costs  are  inescapable  and 
yield  only  stubbornly  to  reduction.  Many  of  them,  however,  can  be  reduced 
by  more  efficient  ways  of  using  labor  or  by  improved  physical  facilities. 
Studies  of  this  bureau  show  that  it  is  possible  to  reduce  by  more  than  one- 
half  the  amount  of  labor  required  in  harvesting,  grading,  and  packaging 
specific  commodities.  Transportation  costs  are  very  burdensome  to  agricul- 
ture and  require  drastic  overhauling  unless  prices  of  agricultural  products 
recover.  This  is  the  problem  of  the  Interstate  Commerce  Commission,  but 
the  investigations  of  this  bureau  have  already  been  helpful  to  that  body  in 
the  consideration  of  this  problem.  The  physical  facilities  for  marketing  can 
in  many  cases  be  so  modified  as  to  reduce  costs.  Already  research  has  led 
to  increased  efficiency  in  handling  milk  at  country  points.  Studies  in  New 
York  State  have  thrown  light  on  improved  location,  design,  and  operation 
of  handling  facilities  in  terminal  markets  with  a  view  to  avoiding  congestion 
and  reducing  costs.  Other  studies  have  pointed  the  way  to  reducing  margins 
and  wastage  in  retail  distribution. 

Since  the  transfer  in  1929  of  the  Division  of  Cooperative  Marketing  from 
this  bureau  to  the  Federal  Farm  Board  this  bureau  has  not  engaged  upon 
cooperative  marketing  research.  However,  the  bureau's  studies  of  market- 
ing functions  and  practices  supply  valuable  information  both  to  independent 
distributing  agencies  and  to  cooperative  marketing  associations.  Both  types 
of  distributing  agencies  are  now  functioning  in  distribution  and  the  position 
that  each  will  occupy  in  the  future  will  depend  upon  their  relative  efficiency. 

Some  attention  also  has  been  given  to  such  marketing  institutions  as  futures 
exchanges,  and  auctions,  particularly  the  auction  method  of  selling  fruits  and 
vegetables.  The  volume  of  fruit  sold  at  auction  in  city  markets  increased 
23  per  cent  from  1924  to  1930,  while  the  car-lot  shipments  increased  9  per 
cent  during  this  period.  In  13  city  markets  in  1930,  26  per  cent  of  the  car- 
lot  unload  shipments,  excluding  bananas,  were  sold  at  auction.  This  method 
is  used  to  some  extent  in  selling  fruits  and  vegetables  at  shipping  points  in 
certain  producing  areas.  A  special  study  covering  such  auctions  has  just 
been  completed  and  provides  useful  information  on  principles  and  practices 
under  the  auction  method  of  selling  these  products. 

ECONOMIC  PLANNING   FOR   AGRICULTURE 

Economic  planning  for  agriculture  has  taken  on  increased  importance  as 
the  result  of  the  depression.  It  is  variously  conceived.  On  the  one  hand 
it  means  planning  and  action  on  the  basis  of  the  best  available  information 
but  predicated  in  the  main  on  individual  and  cooperative  initiative.  On  the 
other  hand,  it  is  conceived  of  as  positive  action  to  accomplish  desirable  adjust- 
ments, by  producers  and  distributors  acting  in  their  collective  capacity,  when 
feasible,  and  when  not,  then  by  the  Government.  This  approach  to  the  solu- 
tion of  the  problems  of  marketing  raises  some  very  fundamental  questions  to 
which  the  bureau  is  giving  increasing  attention.  The  importance  of  broaden- 
ing the  researches  in  this  field  is  emphasized  by  Senate  Resolution  No.  281, 
passed  in  the  Seventy-second  Congress,   calling  upon   the  department,  in  co- 
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operation  with  the  Federal  Farm  Loan  Board,  to  investigate  and  report  to 
Congress  the  salient  facts  with  reference  to  world  hog  production  and  the 
manner  in  which  special  farm-relief  proposals  will  influence  hog  prices  and 
the  interests  of  hog  producers. 

ORGANIZING  AND  DISSEMINATING  ECONOMIC  INFORMATION 

The  timely  nature  of  the  information  gathered  by  the  bureau  makes  it 
necessary  that  it  be  distributed  widely  and  promptly  to  be  of  the  greatest  use 
to  farmers,  to  agricultural  tradesmen,  and  others.  The  bureau  provides  a  large 
part  of  the  information  distributed  through  the  department  Press  Service,  the 
Radio  Service,  and  in  the  form  of  exhibits,  motion  pictures,  and  printed  publi- 
cations. Through  these  media  of  publicity  economic  facts  are  combined  with 
other  information  of  the  department  in  order  to  present  a  complete  record 
having  the  greatest  value  to  those  who  receive  the  information. 

The  permanent  records  of  economic  changes  are  made  available  in  printed 
bulletins,  reports,  and  in  monthly  periodicals  such  as  Crops  and  Markets  and 
The  Agricultural  Situation,  in  the  annual  Yearbook  of  the  department,  and  in 
the  form  of  charts  and  other  statistical  records.  The  underlying  objective  in 
preparing  these  several  types  of  informational  material  is  to  make  the  facts 
readily  available. 

The  larger  part  of  the  information  handled  by  the  bureau,  however,  re- 
quires special  distributing  facilities  which  are  closely  coordinated  with  the 
collection  facilities.  More  than  50  market-news  offices  connected  with  the 
leased-wire  system  constitute  points  for  the  distribution  of  crop  and  market 
information,  both  domestic  and  world-wide,  as  well  as  collection  points.  Each 
local  office  receives  reports  from  other  offices ;  from  these  it  prepares  press  and 
radio  releases  particularly  adapted  to  the  needs  of  its  locality.  This  service 
operates  like  a  large  news  service  in  that  it  gathers  and  distributes  the  informa- 
tion from  hour  to  hour  with  a  speed  equal  to  that  of  any  news  agency. 

The  crop  and  livestock  estimate  information  is  distributed  in  every  State  in  a 
form  closely  adapted  to  State  needs,  through  the  medium  of  the  State  statis- 
ticians, whose  offices  operate  effectively  as  distribution  agencies.  They  in  turn 
utilize  press,  radio,  and  direct  mail  as  means  of  placing  facts  before  farmers 
and  others. 

Through  the  quick  services  afforded  by  the  mimeograph,  crop  and  market 
reports  and  many  other  forms  of  statistical  releases  aggregating  an  annual 
total  of  many  millions  of  copies  are  mailed  directly  to  those  whose  business 
requires  such  information.  The  scope  of  this  activity  is  indicated  by  the  fact 
that  during  the  year  millions  of  readers  were  reached  through  the  press  and  re- 
ports were  made  available  to  practically  all  the  2.000,000  farmers  who  have 
radio  receivers.  More  than  15,000,000  mimeographed  reports  were  mailed. 
More  than  700  different  reports  were  handed  to  press  representatives  to  be 
made  the  basis  of  press  dispatches,  and  several  hundred  thousand  printed 
bulletins  were  sent  directly  to  individuals  in  response  to  requests. 

The  economic-extension  work  among  farmers,  conducted  by  the  Extension 
Service  is  based  on  information  provided  in  considerable  part  by  this  bureau. 
Since  the  development  of  such  extension  work  during  the  last  five  years  a 
force  of  nearly  6,000  extension  workers  and  over  4,000  teachers  of  vocational 
agriculture  have  been  carrying  economic  facts  to  farmers  through  field  work 
ard  teaching  in  rural  high  schools  and  agricultural  colleges.  This  extension 
service  and  teaching  work  has  carried  economic  information  to  more  than 
1,000,000  adult  farmers  in  the  past  year  in  addition  to  more  than  154,000  stu- 
dents in  high  schools  and  agricultural  colleges.  Numerous  reports  have  been 
prepared  by  the  bureau  especially  for  the  use  of  these  groups.  An  economic- 
chart  service,  largely  on  a  cost-price  basis,  which  presents  graphically  the  more 
essential  facts  of  agricultural  changes  has  been  used  to  place  such  material  in 
the  hands  of  over  10,000  workers.  These  aids  to  teaching  farm  adjustment 
have  been  presented  in  over  12,000  farmers'  meetings  for  adult  farmers  during 
the  year. 

In  the  economic  library  of  the  bureau,  the  printed  sources  of  information 
in  the  field  of  agricultural  economics  are  organized  for  permanent  purposes  and 
for  quick  and  ready  use.  To  aid  in  effective  use  of  this  material  the  library 
makes  special  searches  in  special  problems  and  prepares  selected  lists  and 
comprehensive  bibliographies  which  are  widely  used  by  bureau  workers  and  by 
workers  in  the  universities  and  research  staffs  in  both  this  and  foreign 
countries. 

U    S    GOVSRNMINT    PANTING   OFFICE:  1932 
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REPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF 
AGRICULTURAL  ENGINEERING 


United  States  Department  of  Agriculture, 

Bureau  of  Agricultural  Engineering, 

Washington,  D.  C,  September  19,  1932. 
Sir:  I  submit  herewith  the  report  of  the  Bureau  of  Agricultural 
Engineering  for  the  fiscal  year  ended  June  30,  1932. 
Respectfully, 

S.  H.  McCrory, 
Chief  of  Bureau. 
Hon.  Arthur  M.  Hyde, 

Secretary  of  Agriculture. 


The  agricultural  engineering  activities  of  the  Department  of  Agriculture  were 
organized  as  a  separate  bureau  on  July  1,  1931,  in  accordance  with  provision 
of  Congress  in  the  act  making  appropriations  for  the  department  for  the  fiscal 
year  1932. 

The  beginnings  of  this  bureau  were  laid  in  the  initiation  of  irrigation  inves- 
tigations by  the  Office  of  Experiment  Stations  in  1S98,  with  funds  specifically 
appropriated  for  the  purpose.  Research  in  land  drainage  was  begun  in  1902. 
These  studies  were  transferred  to  the  Office  of  Public  Roads  in  1915,  along 
with  farm-machinery  studies  begun  in  the  Office  of  Farm  Management  a  few 
years  previously. 

The  objective  of  engineering  in  agriculture  is  to  reduce  the  cost  of  produc- 
tion on  farms  in  money,  time,  and  irksome  labor,  and  to  bring  to  the  farm 
those  conveniences  and  advantages  that  are  available  in  urban  communities, 
so  that  the  satisfaction  of  farm  living  may  be  increased.  The  work  of  the 
Bureau  of  Agricultural  Engineering  has  been  carried  forward  along  lines 
adopted  previously  for  the  division  of  agricultural  engineering  in  the  Bureau 
of  Public  Roads.  Much  of  it  is  carried  on  in  cooperation  with  other  bureaus 
of  the  department  and  with  State  agricultural  experiment  stations. 

IRRIGATION  INVESTIGATIONS 

DUTY  OF  WATER 

Since  the  beginning  of  irrigation  investigations  in  the  department,  economi- 
cal use  of  water  has  been  the  major  research  project  in  irrigation.  The  work 
has  been  carried  on  in  cooperation  with  agricultural  experiment  stations  and 
other  agencies  of  many  of  the  Western  States,  and  the  bureau  continues  active 
cooperation  with  such  institutions  in  Arizona,  California,  Colorado,  Idaho, 
Nebraska,  New  Mexico,  Oregon,  Texas,  and  Utah. 

In  many  parts  of  the  West  the  natural  water  supply  is  exceedingly  limited, 
and  the  demands  for  water,  already  great,  are  constantly  increasing  through 
the  requirements  of  more  intensive  farming  and  the  growing  of  late-maturing 
crops.  The  value  of  gravity  water  for  continuous  flow  varies  from  a  few 
hundred  dollars  per  cubic  foot  per  second  to  as  much  as  $125,000.  Under  these 
circumstances  it  is  economically  important  to  utilize  the  available  water  supply 
to  the  fullest  extent,  and  to  apply  to  crops  no  more  water  than  they  can  use 
profitably. 

Recent  investigations  of  water  requirements  of  plants  have  demonstrated 
that  there  is  an  excessive  waste  of  water  in  many  localities  through  too  copious 
143286 — 32 1 
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use  in  irrigation.  As  a  rough  figure,  these  investigations  indicate  that  at 
least  25  per  cent  of  the  water  now  applied  in  irrigation  is  not  necessary  for 
economical  crop  production. 

During  the  past  year  an  intensive  study  of  the  irrigation  of  lemon  groves 
was  begun  in  cooperation  with  the  Bureau  of  Plant  Industry,  to  ascertain 
the  relation  of  quantity  and  method  of  application  to  the  quality  and  yield 
of  fruit.  The  urgent  problem  is  to  discover  how  maximum  production  of  good 
fruit  can  be  maintained  with  the  minimum  amount  of  water.  In  the  citrus- 
growing  region  of  the  West  the  present  cycle  of  dry  years  has  caused  a  lowering 
of  the  ground-water  table  and  greatly  increased  the  cost  of  pumping  the  water 
used  for  irrigation.  The  investigation  undertaken  includes  study  of  the  rela- 
tion between  soil-moisture  conditions  and  the  production  of  undersized  yellow 
and  tree-ripe  lemons  in  the  normal  picking  season,  February  to  April,  and  of 
the  influence  of  soil-moisture  content  upon  the  size  of  fruit  at  picking  time. 
Effort  will  be  made  to  determine  the  relation  of  time  of  irrigation  and  amount 
of  application  to  the  setting  of  the  fruit,  in  order  to  obtain,  if  possible,  a  large 
proportion  of  green  or  silver  lemons  of  picking  size  in  the  summer  months. 

In  the  prevention  of  waste,  consideration  has  been  given  to  the  consumption 
of  water  by  weeds,  willows,  cattails,  tules,  and  the  like  which  serve  little  or 
no  useful  purpose.  Experiments  to  determine  the  amount  of  water  used  by 
such  uneconomic  vegetation  have  demonstrated  that  they  use  from  50  to  100 
per  cent  more  water  than  most  crop  plants.  It  has  been  found  that  ordinary 
weeds  such  as  grow  on  waste  lands  and  in  neglected  fields  vary  in  water  require- 
ment from  an  almost  negligible  amount  to  considerably  more  than  the  amounts 
required  by  most  crop  plants. 

Administration  of  the  public  water  supply  deals  with  agriculture,  flood  pro- 
tection, navigation,  industrial  interests,  and  municipal  use.  In  considering  the 
adequacy  of  the  public-water  supplies,  little  or  no  attention  has  been  given  to 
use  of  water  by  noncrop  plants.  In  most  instances  these  noncrop  plants  are  the 
first  to  make  use  of  water,  and  therefore  this  source  of  use  must  be  considered 
in  estimating  the  water  available  for  other  purposes.  The  consumption  of 
water  as  determined  for  tules  growing  in  swamps  was  approximately  84  acre- 
inches  per  acre  per  year.  This  exceeds  the  loss  by  evaporation  from  a  free 
water  surface  by  more  than  30  inches,  which  difference  equals  the  irrigation 
requirements  of  alfalfa  for  the  year. 

For  those  areas  where  large  amounts  of  money  are  spent  to  develop  and 
deliver  supplies  for  irrigation  and  where  the  irrigators  are  under  a  heavy  annual 
expense  for  water,  the  saving  that  could  be  made  by  preventing  the  growth 
of  uneconomic  plants  might  be  reckoned  as  approximating  in  value  that  of  an 
equal  amount  of  water  in  storage  or  in  the  canals.  For  citrus  fruits  the  cost  of 
water  is  frequently  $15  to  $20  per  acre-foot,  and  in  occasional  instances  is 
much  higher.  Tules  and  cattails  growing  in  irrigation  canals  and  drainage 
ditches  and  on  their  banks  are  exposed  in  narrow  strips  to  sun  and  wind  so 
that  their  consumption  of  water  is  unusually  high.  Under  such  circumstances 
the  growth  along  a  mile  of  ordinary  can;d  or  ditch  may  use  water  enough  to 
irrigate  8  or  10  acres  of  alfalfa  or  a  greater  acreage  of  other  field  crops  or 
fruit.  The  lining  of  canals  with  concrete  to  check  seepage  losses  and  reduce 
maintenance  costs  serves  to  conserve  water  by  eliminating  these  aquatic 
growths  as  well  as  by  decreasing  the  seepage. 

Irrigation  supplies  are  obtained  in  many  instances  by  diverting  water  from 
the  lower  reaches  of  canyons,  the  bottoms  of  which  usually  are  covered  with 
vegetation.  The  amount  of  water  lost  by  reason  of  that  vegetation  may  be  of 
considerable  importance  where  the  flow  of  the  stream  is  relatively  small ; 
therefore,  studies  have  been  undertaken  in  two  canyons  to  measure  the  amounts 
of  such  losses.  Measurements  have  shown  evaporation  and  transpiration 
losses  averaging  for  August  0.36  acre-inch  per  day  per  1.000  feet  of  canyon 
30  to  50  feet  in  bottom  width,  the  vegetation  being  mostly  alders,  with  some 
sycamores,  bay  (California  laurel),  oak,  and  smaller  growth. 

Rainfall  penetration  and  consumption  of  water  on  valley  floors  is  one  of 
the  important  problems  being  studied.  An  increasing  demand  for  water  from 
underground  supplies  for  irrigation,  domestic,  and  industrial  purposes  has 
created  a  need  for  more  definite  and  accurate  information  on  the  consumption 
of  water  by  plant  life  on  irrigated  and  unirrigated  lands  and  the  contribu- 
tions of  rainfall  on  the  valley  floors  to  the  ground  water.  The  irrigation- 
water  requirements  of  crops  are  dependent  on  the  amount  and  distribution  of 
rainfall. 

When  new  land  is  brought  under  irrigation  the  net  increased  draft  on  the 
water   supply   is   the  difference  between   the  irrigation   requirements  for  the 
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crops  to  be  grown  and  the  amount  of  rainfall  formerly  consumed  by  the  un- 
cultivated native  growth.  Therefore,  the  penetration  of  rainfall  and  con- 
sumption of  water  on  uncultivated  land  on  the  valley  floor  are  studied 
especially  with  reference  to  the  draft  on  the  irrigation-water  supply. 

A  great  deal  of  the  water  used  for  irrigation  in  southern  California  as  well 
as  in  many  other  sections  is  obtained  from  natural  underground  reservoirs 
which  are  replenished  by  the  percolation  of  rain  falling  directly  upon  the 
valley  floors,  by  seepage  from  streams  traversing  the  valleys,  by  flood  waters 
discharging  over  alluvial  fans,  by  artificial  water  spreading,  and  by  return 
waters  from  irrigation. 

As  one  part  of  the  study  of  conservation  and  economical  utilization,  investi- 
gation is  being  made  in  cooperation  with  the  State  engineer  of  California  to 
determine  the  disposition  of  the  rain  falling  on  valley  floors  in  five  southern 
counties.  The  rainfall  is  disposed  of  in  four  parts:  (1)  Surface  run-off,  (2) 
evaporation,  (3)  transpiration,  and  (4)  percolation.  It  is  only  the  last  part 
that  passes  to  the  ground-water  supply.  The  amount  of  this  deep  percolation 
is  being  determined  mainly  by  measurements  of  soil-moisture  content  to  depths 
below  the  root  zone,  checked  by  measurements  of  the  amounts  removed  by 
surface  run-off,  evaporation,  and  transpiration.  The  principal  indications  thus 
far  are  (1)  that  on  native  brush  land  a  seasonal  rainfall  of  less  than  19  inches 
will  make  no  appreciable  contribution  to  the  ground-water  supply;  (2)  that 
citrus  orchards  will  absorb  about  11  inches  of  rain  in  a  season;  (3)  that 
irrigated  deciduous  orchards  in  poor  condition  have  a  capacity  of  about  11 
inches  of  rain  in  a  season,  and  some  more  vigorous  orchards,  of  about  18 
inches;  and  (4)  that  the  amount  of  stream  flow  is  markedly  affected  by  the 
rate  of  transpiration  of  the  bordering  plant  growth,  which  in  turn  is  influenced 
by  the  temperature. 

The  results  of  prior  studies  by  the  bureau  concerning  evaporation  losses  in  the 
West  were  published  as  Technical  Bulletin  271,  Evaporation  from  Free  Water 
Surfaces. 

PUMPING  FOR  IRRIGATION 

Of  great  significance  in  the  field  of  recent  irrigation  development  has  been 
the  striking  increase  in  use  of  pumped  water,  not  only  to  supplement  gravity 
supplies  in  times  of  shortage  but  also  to  supersede  them,  or,  occasionally  in  the 
case  of  new  development,  to  be  chosen  in  preference  to  them.  The  area  either 
wholly  or  partly  supplied  by  pumps  nearly  doubled  in  the  1920-1930  census 
decade,  but  without  a  corresponding  increase  in  the  total  area  irrigated,  and  is 
now  almost  one-third  that  total.  The  capital  investment  of  enterprises  using 
pumped  water  tripled  during  that  period  and  is  now  more  than  half  the  total 
investment  of  all  irrigation  enterprises.  The  increase  was  about  $375,000,000, 
of  which  almost  two-thirds  was  in  enterprises  wholly  dependent  upon  pumped 
water.    The  total  investment  of  such  enterprises  is  now  almost  $400,000,000. 

Pumping  is  the  most  costly  method  of  obtaining  water  for  irrigation.  The 
necessity,  despite  the  continuance  of  adverse  economic  conditions  in  agriculture, 
for  resort  to  pumping  in  order  to  protect  past  investments  in  irrigated  farms, 
carries  with  it  a  continuing  necessity  for  the  determination  by  the  Department 
of  Agriculture  of  most  efficient  and  economical  methods  of  installing  and  oper- 
ating pumping  plants.  The  pressure  comes  from  the  farmers  themselves,  for 
95  per  cent  of  the  nearly  60,000  pumping  plants  enumerated  in  1930  were  owned 
by  individual  or  partnership  irrigators.  The  average  pumping  lift  has  greatly 
increased,  and  in  many  valleys  has  approached  the  limit  for  economical  pump- 
ing. A  marked  improvement  in  the  efficiency  of  pumping  equipment  alone  has 
justified  many  of  the  recent  installations,  and  only  a  continuance  of  that  im- 
provement— a  matter  of  legitimate  concern  to  the  Bureau  of  Agricultural 
Engineering — can  allow  the  salvaging  of  many  farms  still  needing  pumped  water 
to  supplement  the  deficient  supplies  obtained  from  other  sources  in  those  sec- 
tions where  the  water  table  is  more  than  50  feet  below  ground.  Notwith- 
standing this  improvement,  the  efficiency  of  the  average  pumping  plant  is  still 
not  what  it  should  be. 

The  studies  of  pumping  for  irrigation  have  been  continued  by  the  bureau 
during  1932  in  five  States,  persistent  effort  being  made  to  bring  about  a  still 
further  improvement  (1)  by  way  of  ascertaining  the  best  method  of  sinking 
and  equipping  wells  under  various  conditions  and  (2)  of  installing  and  oper- 
ating the  pumps  best  suited  to  specific  conditions.  Proper  selection  and  careful 
installation  of  pumps  will  save  irrigation  farmers  many  millions  of  dollars  in 
capital  investment,  and  economical  methods  of  operating  the  pumps  will  reduce 
the  annual  expenditures  for  pumping  by  correspondingly  large  amounts. 
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RECLAMATION   OF  ALKALI  LAND 

The  experiments  near  Caldwell,  Idaho,  in  methods  for  restoring  alkali  land 
to  economical  productivity,  have  been  continued  in  cooperation  with  the  Idaho 
Agricultural  Experiment  Station.  Since  the  alkali  problem  is  rather  common 
throughout  the  irrigated  region  of  the  West,  and  generally  has  developed  in 
highly  improved  districts,  entailing  large  losses  to  the  individual  farm  owners, 
and  since  it  involves  low-lying  tracts  in  well-watered  sections  that  can  be 
irrigated  with  seepage  water  that  could  not  be  used  elsewhere,  reclamation  of 
such  lands  is  more  than  ordinarily  important.  The  soils  on  the  experimental 
tract  are  representative  of  a  wide  range  of  conditions.  They  vary  from  fairly 
permeable  and  moderately  alkaline  to  very  impervious  and  highly  alkaline. 
The  treatments  applied  have  comprised  artificial  drainage  supplemented  by 
various  combinations  of  blasting,  tillage,  irrigation,  chemicals,  manuring,  sand- 
ing, and  cropping.  The  best  soils  on  the  tract  have  thus  been  put  into  profit- 
able production,  while  those  that  were  in  worst  condition,  though  improved 
perceptibly  by  some  years  of  treatment,  apparently  must  undergo  a  slow 
physiochemical  change  to  become  fit  for  farming.  It  has  been  developed  that 
chemical  treatments  are  but  slightly  beneficial  in  a  5-year  period  under  the 
more  adverse  conditions.  In  general,  copious  irrigation  has  proved  most  satis- 
factory where  even  a  limited  downward  drainage  prevailed. 

DESIGN  AND   INVENTION  OF  APPARATUS 

Because  the  greater  part  of  the  water  used  in  irrigation  is  taken  from  streams 
that  at  times  may  be  laden  with  sand  and  silt,  the  annual  cost  of  preventing 
or  removing  deposits  of  such  material  from  canals  and  ditches  is  very  great. 
In  cooperation  with  the  Colorado  Agricultural  Experiment  Station  the  Bureau 
of  Agricultural  Engineering  has  been  experimenting  with  devices  for  taking 
out  the  load  of  sand  and  heavier  debris  that  is  moved  along  the  bed  of  a 
channel.  Two  types  of  such  sand  traps  have  been  developed  which  have  oper- 
ated very  successfully  in  experimental  installations.  These  have  been  covered 
by  public  patent.  One  of  these  traps  is  a  riffle  deflector,  consisting  of  metal 
plates  of  special  design  located  at  definite  positions  on  the  floor  of  a  flume 
built  in  the  canal.  The  plates  cause  the  bed  load  material  to  move  laterally 
to  and  through  openings  in  the  side  wall  at  the  floor  line.  The  other  trap  is 
a  vortex  tube,  a  tapered  pipe  laid  obliquely  across  the  bottom  of  the  channel, 
the  upper  side  of  the  pipe  being  open  to  receive  the  moving  debris.  The  water 
in  the  tube  is  rotated  rapidly  by  the  flow  across  the  opening,  and  the  sand  and 
gravel  are  discharged  through  the  end  of  the  tube  outside  the  wall  of  the 
stream  channel. 

The  Division  of  Irrigation  of  the  bureau  assembled  the  material  for  Farmers' 
Bulletin  1683,  Measuring  Water  in  Irrigation  Channels,  which  was  issued  in 
January,  1932. 

SILT  IN   STREAMS  AND  RESERVOIRS   OF  TEXAS 

In  many  sections  of  the  West  where  stream  flow  is  intermittent  irrigation  is 
especially  dependent  upon  the  impounding  of  flood  water  in  storage  reservoirs. 
Torrential  rains  following  long  periods  of  drought  carry  much  weathered  soil 
material  into  streams,  and  the  greater  part  of  this  material  is  deposited  in  the 
reservoirs  where  it  reduces  the  storage  capacity.  Therefore,  in  order  that  a 
reservoir  may  have  the  longest  effective  life  within  the  range  of  feasible  costs, 
its  capacity  must  be  adjusted  to  the  silt  load  of  the  stream  supplying  it  with 
water.  There  are  many  cases  where  lack  of  knowledge  of  the  silt  load  of  the 
supply  stream  has  resulted  in  the  construction  of  reservoirs  of  such  propor- 
tions that  the  entire  capacities  were  occupied  by  deposited  material  long  before 
the  cost  of  the  projects  had  been  returned  to  the  communities  which  provided 
the  funds. 

The  investigation  of  the  silt  load  of  Texas  streams,  inaugurated  in  1924  in 
cooperation  with  the  State  board  of  water  engineers,  has  been  continued 
through  the  fiscal  year  1932.  The  study  includes  the  taking  of  daily  water 
samples  at  several  river  stations  for  the  purpose  of  determining  the  silt  con- 
tent and  measurement  of  the  amount  of  silt  deposited  in  a  number  of  reser- 
voirs. During  the  past  year  more  than  8,100  regular  samplings  and  determina- 
tions of  the  silt  content  have  been  made  from  water  samples  obtained  at  a 
number  of  stations  on  the  Brazos,  Colorado  of  Texas,  San  Antonio,  Nueces,  Rio 
Grande,  Neches,  and  Red  Rivers.    The  results  so  far  obtained  indicate  that  the 
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average  annual  suspended  silt  load,  in  tons  per  square  mile  of  contributing 
drainage  area,  varies  from  46  for  the  Nueces  River  near  Three  Rivers  to  3,326 
for  Double  Mountain  Fork  of  the  Brazos  River  near  Aspermont. 

FLOW  OF  WATER  IN  IRRIGATION  CONDUITS 

From  data  collected  during  1932  and  preceding  years  a  manuscript  report  on 
the  flow  of  water  in  flumes  has  been  prepared  for  publication  by  the  department. 

Measurements  have  been  made  also  of  flow  in  pipes  and  lined  canals,  espe- 
cially for  determining  how  ditch  capacities  are  affected  by  different  qualities 
of  surface  of  concrete  linings,  and  to  what  extent  coatings  of  colloidal  silts  and 
algse  growths  affect  the  quantity  of  flow  that  the  channels  will  carry.  The 
investigation  includes  studies  of  means  for  preventing  or  removing  such  accu- 
mulations. Recommendations  have  been  formulated  covering  values  for  co- 
efficients in  hydraulic  formulas  used  in  designing  irrigation  canals,  particularly 
for  south-Texas  conditions. 

UNDERGROUND   STORAGE   OF  WATER 

In  many  parts  of  the  West  where  it  is  necessary  to  depend  upon  under- 
ground water  for  irrigation  and  domestic  supplies,  the  heavy  draft  resulting 
from  agricultural  development  and  population  growth  has  caused  continued 
lowering  of  the  water  levels  from  year  to  year  and  consequent  increase  in  the 
cost  of  pumping.  Replenishment  of  the  supply  is  necessary  or  a  point  will  be 
reached  where  it  will  no  longer  be  economically  possible  to  supply  the  demand 
for  water.  In  certain  places  surface  stream  run-off  has  been  spread  artificially 
over  areas  of  pervious  soil  in  order  that  it  may  augment  the  underground 
storage  available  for  pumping.  For  a  number  of  years  the  Bureau  of  Agricul- 
tural Engineering  has  been  interested  in  obtaining  information  on  rates  of 
percolation  into  other  than  stream-bed  soils,  and  the  effects  of  vegetation, 
temperature,  and  fluctuations  in  elevation  of  the  water  table  upon  those  rates. 

In  1930  field  studies  embracing  most  of  these  problems  were  started  by  lay- 
ing out  an  experiment  plot  on  one  of  the  important  spreading  areas.  Because 
we  were  entertaining  a  theory  that  undisturbed  native  vegetation  would  stimu- 
late percolation  by  the  activity  of  the  root  system,  the  area  was  merely  diked 
about  and  a  system  of  feeder  flumes  installed  so  as  to  feed  water  uniformly  to 
the  area  but  not  to  so  flood  the  vegetation  as  to  interfere  with  its  healthy 
growth.  Continuous  measurement  was  made  of  the  water  flowing  on  to  the 
plot  and  of  the  run-off.  In  1931  a  second  plot  of  like  size,  shape,  and  soil  type 
was  established  adjacent  to  the  first,  but  from  it  the  vegetation  was  removed, 
the  roots  grubbed  out,  and  the  surface  plowed,  harrowed,  and  furrowed.  It 
was  operated  simultaneously  with  the  other  plot.  In  1932  a  third  plot  was 
established,  also  adjacent  to  and  of  the  same  size  as  the  first,  and  operated 
simultaneously  with  the  others.  The  third  plot,  however,  was  operated  on  the 
basin  method,  a  head  of  about  6  inches  of  water  being  held  over  the  wetted 
area. 

In  the  season  February  to  June,  1930,  during  a  continuous  run  of  S7y2  days 
the  plot  in  native  vegetation  absorbed  water  at  rates  averaging  3.98  acre-feet 
per  acre  per  day  and  ranging  from  3.03  to  5.33  acre-feet  per  acre  per  day. 
In  January  to  March,  1931,  during  a  run  of  82  days  this  plot  absorbed  at  rates 
averaging  6.50  acre-feet  per  acre  per  day  and  ranging  from  2.13  to  7.92  acre- 
feet  per  acre  per  day,  while  on  the  furrowed  plot  the  daily  absorption  rates 
averaged  only  2.53  acre-feet  per  acre  and  ranged  from  1.15  to  4.16  acre-feet  per 
acre.  In  the  season  January  to  June,  1932,  the  daily  percolation  rates  for  the 
first  plot  again  were  highest,  averaging  5.03  acre-feet  and  ranging  from  2.12  to 
8.04  acre-feet  per  acre.  On  the  furrowed  plot  the  rates  ranged  from  1.66  to 
4.22  and  averaged  2.93  acre-feet  per  acre  per  day,  while  on  the  basined  plot  the 
minimum,  maximum,  and  average  rates  were,  respectively,  2.22,  5.08,  and  3.76 
acre-feet  per  acre  per  day. 

The  total  amount  of  water  stored  by  the  three  plots  for  the  1932  season  was 
614  acre-feet  per  acre  for  the  plot  with  native  vegetation,  342  for  the  furrowed 
plot,  and  440  for  the  basined  plot,  or  a  gross  storage  of  530.6  acre-feet  on  tne 
1.14  acres  embraced  in  the  three  plots.  This  is  sufficient  water  to  irrigate  about 
250  acres  of  citrus  for  an  entire  year.  At  this  rate  of  absorption  the  yearly 
irrigation  of  1  acre  of  alfalfa  will  be  stored  in  one  day  by  1  acre  of  water- 
spreading  area. 
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SEWAGE  IRRIGATION 

Investigation  of  methods  of  applying  sewage  in  irrigation  has  been  continued 
at  Vineland,  N.  J.,  in  cooperation  with  the  State  agricultural  experiment  station. 
The  crops  considered  particularly  during  the  year  have  been  those  for  poultry 
and  stock  feeding  and  small  plants  for  resetting.  The  experiments  have  shown 
yields  of  alfalfa  irrigated  with  sewage  materially  greater  than  those  from 
unirrigated  check  plots,  even  when  the  latter  have  received  heavy  applications 
of  lime  and  fertilizer.  The  soil  of  the  experiment  farm  is  nearly  pure  very 
coarse  sand.  Difficulty  in  getting  the  small  seeds  sprouted  and  keeping  the 
seedlings  growing  until  the  root  systems  develop  sufficiently  to  feed  the  young 
plants  could  be  largely  overcome,  it  was  found,  by  irrigating  daily  or  every  other 
day.  Experiments  have  been  undertaken  to  determine  the  practicability  of 
using  clay  to  prevent  an  undesirable  amount  of  seepage  of  the  sewage  into  the 
subsoil.  Prevention  or  reduction  of  the  seepage  losses,  which  are  large  in  this 
kind  of  soil,  is  desirable  in  order  to  increase  the  acreage  that  may  be  irrigated 
from  a  sewage  plant. 

CONTROL  OF  GRAVEL  IN  OPEN  CHANNELS 

Disposition  of  sand  and  gravel  carried  by  the  flood  flow  of  streams  supplying 
water  for  irrigation  has  been  a  problem  of  particular  difficulty  in  streams  that 
originate  in  mountains  or  foothills.  Irrigation  enterprises  have  been  put  to 
great  expense  to  remove  deposits  of  sand  and  gravel  washed  into  the  canals  by 
such  floods,  or  because  of  the  heavy  debris  content  have  been  obliged  to  permit 
the  flood  waters  to  pass  unused  while  sadly  needed  for  the  lands.  For  10  years 
we  have  been  seeking  means  of  separating  this  harmful  material  from  the 
stream  flow  before  it  reaches  the  diversion  canals,  and  have  devised  the  so- 
called  barrier  method  of  gravel  control.  This  method  comprises  the  construc- 
tion of  embankments  at  such  locations  that  the  stream  may  spread  and  deposit 
the  harmful  part  of  its  load  in  the  control  basin,  and  the  current  may  be 
directed  so  as  to  build  up  the  embankment  as  the  basin  becomes  filled  with  the 
deposit.  Such  control  systems  have  been  installed  on  18  streams  in  Utah  by  the 
protected  interests,  and  recent  study  of  those  systems  shows  that  they  have 
doubled  the  available  irrigation  water  supply  and  reduced  the  expense  of  clean- 
ing the  irrigation  canals  and  ditches  to  a  small  fraction  of  the  former  cost. 
At  the  Willard  barrier  119,000  cubic  yards  of  gravel  have  been  deposited  since 
it  was  built  in  1924.  In  1932  by  direction  of  the  stream  flow  22,000  cubic  yards 
were  deposited  to  build  up  the  embankments,  at  a  cost  of  but  $500  to  the  water 
users.  A  report  upon  the  operation  of  those  systems  has  been  prepared  for 
publication. 

IRRIGATION  CUSTOMS,  REGULATIONS,  AND  LAWS 

The  Bureau  of  Agricultural  Engineering  has  cooperated  with  the  State  agri- 
cultural experiment  stations  of  Washington  and  Oregon  during  the  past  year 
in  studies  of  three  irrigation  districts  that  had  defaulted  in  payment  of  bonded 
indebtedness,  in  each  case  at  the  request  of  the  district  and  its  bondholders. 
The  reports  presented  appraisals  of  the  physical  and  financial  conditions  of  the 
respective  districts  and  recommended  plans  of  rehabilitation,  but  left  the  matter 
of  apportioning  the  net  income  among  the  several  purposes  for  which  available 
to  be  settled  by  negotiations  between  the  interested  parties.  Two  districts  in 
Arizona  similarly  circumstanced  were  assisted  by  advice  based  on  brief  field 
investigations. 

Whether  return  waters  from  irrigation  are  public  waters  subject  to  disposal 
by  governmental  authority  as  unappropriated  waters,  or  are  the  private  property 
of  the  enterprise  from  which  they  flow  and  may  be  sold  by  that  enterprise  for 
compensation,  is  a  subject  of  serious  controversy.  While  in  a  few  States  the 
question  has  been  settled  in  some  degree  by  court  decisions,  probably  in  most 
States  of  the  West  the  matter  is  in  doubt.  The  volume  of  return  flow  on 
streams  traversing  long  irrigated  valleys  sometimes  reaches  enormous  propor- 
tions and  completely  changes  the  characteristics  of  the  streams.  Much  irriga- 
tion development  is  dependent  primarily  on  the  maintenance  of  return  flow. 
Conflicts  have  arisen  over  attempts  to  reuse  or  dispose  of  drainage  wa^er,  both 
before  and  after  discharge  into  natural  stream  channels,  and  with  increasing 
demands  upon  stream  flow  such  conflicts  inevitably  will  increase  and  legisla- 
tures and  courts  will  be  called  upon  to  formulate  and  pass  upon  policies  govern- 
ing the  ownership  of  return  waters.    This  subject  is  being  studied  by  the  bureau 
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with  the  object  of  presenting  conclusions  that  will  assist  in  the  formulation  of 
such  policies. 

The  nature  of  irrigation  development  in  the  West,  begun  more  than  three- 
quarters  of  a  century  ago,  has  resulted  in  building  numerous  small  supply 
ditches  that  in  large  measure  paralleled  earlier  ditches.  As  streams  have  been 
more  fully  appropriated  by  construction  of  larger  high-line  canals  covering  the 
less  accessible  lands,  the  smaller  enterprises  of  early  settlement  generally  have 
retained  their  identity.  The  duplication  of  ditch  systems  covering  the  same  or 
adjacent  lands  has  resulted  in  conflicts  over  water  rights,  loss  of  water,  in- 
efficient delivery,  duplication  of  effort,  and,  since  the  newer  systems  are  owned 
largely  by  water  users  who  have  rights  also  in  the  older  ditches,  more  labor 
on  the  part  of  the  water  user.  Realizing  the  inefficiency  of  such  organization, 
the  Bureau  of  Agricultural  Engineering  has  undertaken  a  study  of  the  ad- 
vantages to  be  gained  through  consolidation  of  enterprises,  and  has  attempted 
to  work  out  methods  of  reapportionment  so  that  redistribution  of  water  rights 
may  be  made  upon  an  equitable  basis.  In  consolidations  that  have  been 
effected,  expenses  for  delivering  water  have  been  reduced,  labor  of  applying 
water  to  the  crops  has  been  decreased,  water  is  delivered  in  more  efficient 
quantities,  disputes  regarding  rights  to  water  have  been  largely  eliminated,  and 
in  some  cases  means  have  been  provided  whereby  the  water  users  are  able  to 
increase  their  water  supply  by  their  own  labor  without  borrowing  capital. 

DRAINAGE  INVESTIGATIONS 

RUN-OFF  AND  DITCH  CAPACITIES 

The  studies  of  run-off  and  of  the  relation  of  ditch  capacities  to  condition  of 
channel  in  northwestern  Ohio  have  been  continued,  hindered  somewhat  by  lack 
of  heavy  ra'ns  during  the  year. 

The  run-off  and  ground-water  studies  in  Ralston  Creek  Basin  in  eastern  Iowa, 
on  an  area  of  about  3  square  miles  of  rolling  farm  land,  are  yielding  informa- 
tion of  much  value  in  designing  drains  and  erosion-control  works.  The  effect 
of  vegetation  on  the  amount  and  intensity  of  the  run-off  is  being  studied  by 
yearly  crop  surveys.  Rates  of  rainfall  percolation  into  the  soil  are  studied  by 
regular  readings  of  ground-water  stages. 

HYDRAULIC  EXPERIMENTS  AT  THE  UNIVERSITY  OF  IOWA 

The  study  of  the  effect  of  bridge  piers  on  the  flow  in  streams,  particularly  in 
raising  the  water  surface  above  the  piers,  has  comprised  in  the  past  five  years 
some  2,900  experiments  on  11  different  pier  shapes.  The  construction  of  piers 
and  comparable  obstructions  to  flow  often  has  an  important  bearing  upon  the 
drainage  of  farm  lands  bordering  the  stream.  Great  differences  in  the  amount 
of  backwater  effect  have  been  found  between  different  shapes  that  caused  equal 
reductions  in  waterway  area.  One  result  of  the  study  is  the  disclosure  that  the 
pier-shape  coefficient  in  certain  formulas  used  in  designing  bridge  piers  is  not 
constant  for  various  channel  contractions,  which  suggests  why  computations  of 
backwater  effects  by  different  engineers  have  not  agreed.  The  report  of  this 
investigation  is  being  prepared  for  publication. 

One  of  the  pier  shapes  tested,  which  was  standard  with  one  of  the  State  high- 
way commissions,  consisted  of  two  tapered  columns  connected  by  a  narrow 
diaphragm,  the  ends  of  the  pier  being  semicircular.  It  was  found  that  increas- 
ing the  diaphragm  to  full  pier  width  and  forming  the  pier  nose  with  circular 
arcs  of  radius  equal  to  twice  the  pier  width  permitted  about  14  per  cent  in- 
crease in  the  stream  discharge  without  raising  the  backwater  level.  The  in- 
vestigation of  this  pier  included  a  study  of  stream-bed  erosion  around  the  base 
of  the  pier.  It  was  found  that  during  flood  stages  the  water  velocities  increased 
to  dangerous  values,  and  the  erosion  about  the  original  shape  was  more  than 
double,  in  both  amount  and  depth,  that  about  the  improved  form. 

A  complete  report  upon  the  investigation  of  losses  of  head  in  flow  around 
bends  carried  on  during  the  past  five  years  also  is  in  course  of  preparation. 

Calibrations  were  made  of  two  types  of  flow  dividers,  designed  for  use  in 
determining  the  amount  of  water  and  soil  run-off  from  small  areas,  in  connec- 
tion with  the  department's  studies  of  soil  erosion.  One  device  consisted  of  two 
rectangular  weir  notches,  of  ^-inch  and  6-inch  width,  respectively,  in  the 
same  plate ;  the  other  consisted  of  a  series  of  small  Venturi-shaped  flumes.  The 
purpose  of  each  was  to  separate  from  the  total  flow  a  known  small  portion 
which  could  be  measured  more  readily. 
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DURABILITY   OF  DRAINTILE 


The  investigation  of  resistance  of  concrete  draintile  to  deterioration  by  soil 
alkali  and  soil  acids  has  been  continued  in  cooperation  with  the  University  of 
Minnesota  and  the  Minnesota  Department  of  Conservation. 

As  a  result  of  tests  on  experimental  cylinders  and  tile  of  many  kinds  of 
concrete  exposed  to  a  wide  range  of  conditions  in  alkaline  soils  and  waters,  it 
appears  that  there  is  some  possibility  of  making  alkali-resistant  drain-tile  on 
a  commercial  basis  by  the  use  of  certain  admixtures  in  conjunction  with  curing 
temperatures  that  are  relatively  high  but  not  higher  than  those  now  used  at  a 
number  of  plants  where  steam  is  used  for  curing.  Arrangements  have  been 
made  for  the  manufacture  of  experimental  tile  at  a  commercial  plant  which 
will  be  installed  under  various  conditions  of  field  exposure  and  subsequently 
tested  for  resistance  to  the  effects  of  alkali.  A  report  upon  laboratory  and 
field  tests  of  concrete  exposed  to  action  of  sulphate  waters  has  been  prepared 
for  publication. 

Tests  have  been  completed  of  experimental  cylinders  of  30  different  types 
of  concrete  after  five  years'  exposure  to  peats  at  six  different  locations.  No 
conclusions  can  be  drawn,  however,  until  additional  types  of  concrete  have 
been  tested  following  three  years'  exposure.  When  those  tests  have  been  com- 
pleted, early  in  the  coming  year,  it  is  hoped  that  definite  trends  will  be 
apparent. 

MAINTENANCE   OF  DRAINAGE  DITCHES 

Early  in  the  year  an  investigation  of  ditch-cleaning  methods  and  costs  was 
begun  in  Kent  County,  Del.,  in  cooperation  with  the  State  highway  commis- 
sion. Open  drainage  ditches  are  subject  to  deterioration  through  accumula- 
tion of  silt  and  debris  and  the  growth  of  weeds  and  brush  in  the  channel. 
Equipment  designed  for  constructing  such  ditches  generally  is  not  well  suited 
for  economical  clean-out  work,  principally  because  of  the  small  amount  of 
material  to  be  moved  per  rod  of  ditch  and  also  because  the  channel  and  spoil 
banks  interfere  with  the  travel  of  the  excavating  machine.  The  investigation 
relates  principally  to  ditches  that  have  been  entirely  neglected  for  several  years 
and  are  being  cleaned  out  to  about  25  feet  top  width  and  5^  feet  depth.  In 
this  work  a  tractor  equipped  with  double-drum  winch,  two  scrapers,  and  pull 
and  haul-back  cables  has  been  used  with  very  satisfactory  results.  The  average 
cost  of  the  work  with  this  equipment  has  been  26  cents  per  cubic  yard  of  mate- 
rial taken  out.  The  average  costs  with  other  methods  of  ditch  cleaning  have 
been  approximately,  per  cubic  yard  removed,  85  cents  for  hand  labor,  60  cents 
for  team  and  scraper  work,  and  35  cents  for  excavation  with  explosives.  Con- 
tinuation of  this  investigation  is  expected  to  indicate  the  economical  limits  of 
these  and  other  methods  of  ditch  maintenance  and  repair. 

DRAINAGE-DISTRICT  OPERATION 

While  a  vast  number  of  drainage  districts  have  successfully  drained  the  lands 
they  embraced  and  paid  for  the  improvement  works  in  accordance  with  the 
obligations  undertaken,  a  great  many  others  have  failed  in  one  or  both  of 
these  respects.  Study  has  been  begun  to  determine  the  reasons  for  this  differ- 
ence. Data  concerning  a  considerable  number  of  districts  have  been  collected 
and  analyzed  with  regard  to  adequacy  of  drainage,  cost  of  drainage,  method 
of  financing,  productivity  of  land,  rate  of  agricultural  development,  and  com- 
munity advantages. 

The  group  of  14  enterprises  selected  as  representative  of  some  70  districts  in 
the  upper  Mississippi  Valley  dependent  upon  pumping  for  drainage  had  originally 
been  under  bonded  indebtedness  averaging  about  $43  per  acre.  The  improvement 
works  in  each  case  comprised  levees  to  protect  against  river  floods,  interior 
systems  of  tile  drains  or  open  ditches,  and  pumping  plants  to  discharge  the 
drainage  water  outside  the  levees.  Of  the  total  bonds  issued,  55  per  cent  had 
been  paid  up  to  1932  and  35  per  cent  were  in  default  for  either  principal  or 
interest  payments.  Noticeably,  the  districts  that  constructed  their  improve- 
ment works  prior  to  1915  were  in  much  more  satisfactory  condition  than  those 
that  had  been  constructed  between  1917  and  1922.  The  fundamental  differences 
evidently  are  that  the  earlier  enterprises  paid  lower  prices  for  construction 
work  and  comprised  the  more  easily  drained  lands.  As  a  result  of  the  higher 
costs,  some  of  the  later  districts  built  inadequately,  as  became  evident  through 
the  failure  of  levees  to  withstand*  floods  in  subsequent  years.     The  unexpected 
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cost  of  pumping  large  amounts  of  seepage  water  resulting  from  high  river 
stages  also  has  contributed  to  the  present  financial  embarrassment  of  many 
districts. 

For  26  gravity  drainage  districts  in  six  Southern  States  the  original  bonded 
indebtedness  averaged  about  $7.50.  About  35  per  cent  of  those  bonds  had  been 
paid  and  31  per  cent  were  in  default  in  1932.  Apparently  near-by  good  markets 
for  crops  and  efficient  management  of  the  district  were  conducive  to  the  success 
of  such  enterprises,  while  poor  markets  and  inefficient  administration  of  district 
affairs  contributed  to  the  contrary  result. 

At  prices  of  farm  products  prevailing  in  June,  1932,  the  indebtedness  of  many 
drainage  districts  is  greater  than  the  lands  can  pay,  and  many  landowners  in 
such  enterprises  seem  therefore  to  feel  no  interest  in  making  payments  on 
district  indebtedness  or  even  in  maintaining  the  value  of  their  farms.  During 
the  year  the  Bureau  of  Agricultural  Engineering  has  made  careful  study  of 
two  such  drainage  districts,  appraising  the  resources  and  needs  of  each  and 
suggesting  plans  by  which  the  landowners  and  the  security  holders,  by  mutual 
sacrifice  and  cooperation,  might  rehabilitate  the  enterprise  financially,  and,  as 
it  were,  salvage  as  much  as  possible  of  the  total  investment  in  the  farms  and 
in  the  drainage  improvements.  In  working  out  these  plans  the  principles  of 
adjustment  proposed  were  that  the  outstanding  indebtedness  must  be  reduced 
to  such  an  amount  that  principal  and  interest  can  be  paid  in  a  reasonable 
period  of  years  from  the  earnings  of  the  land  after  deducting  what  is  necessary 
to  provide  a  living  for  the  farm  operators,  to  maintain  the  value  of  the  farms, 
and  to  maintain  and  operate  the  drainage  improvements.  These  principles  are 
applicable  to  all  drainage  districts  in  financial  difficulty.  The  alternative  to 
such  voluntary  agreement  between  the  interested  parties  is  the  expensive 
procedure  of  receivership. 

OPERATION  OF  DRAINAGE  PUMPING  PLANTS 

The  studies  of  pumping  for  drainage  have  been  continued  along  the  upper 
Mississippi  particularly  for  determining  the  amount  of  seepage  water  from  the 
river  that  must  be  pumped  and  the  relation  of  the  quantity  of  seepage  to  eleva- 
tion of  river  surface  and  to  character  of  soil  and  subsoil.  The  prior  studies 
have  indicated  that  in  some  districts  the  amount  of  seepage  exceeds  the  total 
rainfall  to  be  pumped.  The  manuscript  for  a  technical  bulletin  presenting  the 
results  of  five  years'  study  of  the  cost  of  pumping  for  drainage  in  the  upper 
Mississippi  Valley  has  been  sent  to  the  printer. 

DRAINAGE  OF  SUGARCANE  LANDS 

The  generally  poor  drainage  in  the  silt  lands  of  the  Gulf  coast  region  quite 
evidently  has  been  one  of  the  causes  of  low  yields  of  sugarcane  from  these 
lands.  A  study  of  the  effects  of  deep  drainage  on  the  growth  of  cane  and  yield 
of  sugar  has  been  carried  on  in  the  vicinity  of  Houma,  La.,  since  1930.  The 
results  so  far,  while  not  conclusive,  seem  to  indicate  that  thorough  drainage  not 
only  increases  the  yield  of  cane  materially  but  also  appreciably  increases  the 
sucrose  content.  In  the  1931  crop  the  yield  from  the  drained  plot  of  second 
stubble  exceeded  that  from  the  undrained  check  plot  by  2.15  tons  of  cane  per 
acre  and  3.87  pounds  of  sugar  per  ton,  and  the  yield  from  the  drained  plot  of 
plant  cane  exceeded  that  from  the  undrained  check  plot  by  3.6  tons  of  cane 
per  acre  and  33.2  pounds  of  sugar  per  ton.  The  differences  in  sugar  yield  per 
acre  were  320  pounds  in  the  former  case  and  789  pounds  in  the  latter.  Whether 
part  of  these  differences  was  due  to  differences  in  stand  of  cane  and  fertilizer 
treatments  prior  to  drainage  was  not  apparent  from  observation.  Continua- 
tion of  the  investigations  for  some  years  will  be  necessary  to  eliminate  or 
control  such  variables  and  to  determine  the  requirements  and  cost  of  drainage. 

CONTROL  OF   GROUND   WATER  IN   PEAT  AND  MUCK  SOILS 

The  coarse-grained  structure  of  the  peat  and  muck  soils  of  common  occur- 
rence in  the  more  southerly  States  limits  the  capillary  movement  of  water  in 
those  soils  to  an  unusually  narrow  range,  and  therefore  requires  that  fluctua- 
tion of  the  ground-water  elevation  be  controlled  more  completely  than  is  gen- 
erally considered  necessary  in  soils  of  finer  texture.  Such  control  is  especially 
important  for  shallow-rooted  crops  of  high  cost  per  acre.  To  study  means 
and  costs  of  controlling  the  ground  water  in  certain  of  this  class  "of  soils. 
experiments  were  begun  late  in  the  fiscal  year  on  a  tract  near  Belle  Glade, 
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Fla.,  in  cooperation  with  the  State  agricultural  experiment  station.  The 
optimum  depth  of  the  water  table  for  various  crops  is  also  to  be  determined. 
The  drainage  system  is  being  installed,  and  a  pumping  plant  will  take  water 
out  or  put  it  into  the  tract  as  necessary  to  maintain  the  desired  water  level. 
Crops  suitable  to  the  soil  and  region  will  be  grown  with  the  water  table  held 
at  different  depths.  The  record  of  crop  yields  will  show  the  optimum  ground- 
water elevations,  and  the  crop  values  in  comparison  with  water-control  costs 
will  determine  the  economy  of  farming  those  lands. 

SOIL-EROSION   CONTROL 

During  the  fiscal  year  two  new  soil-erosion  experiment  farms  have  been  estab- 
lished at  Lacrosse,  Wis.,  and  Zanesville,  Ohio.  These  will  afford  opportunity 
for  studying  erosion-control  methods  in  the  upper  Mississippi  Valley  erosion 
area  and  in  the  Appalachian  Plateau  erosion  area,  respectively.  Construc- 
tion of  experimental  terrace  systems  has  been  completed  on  the  farm  at 
Lacrosse,  and  the  survey  upon  which  the  plan  of  experiments  must  be  based 
is  in  progress  at  Zanesville.  These  farms  are  operated  in  cooperation  with  the 
Bureau  of  Chemistry  and  Soils  and  the  respective  State  agricultural  experiment 
stations,  like  the  eight  experiment  farms  already  in  operation  at  Guthrie, 
Okla. ;  Temple  and  Tyler.  Tex. ;  Hays,  Kans. ;  Bethany,  Mo. :  Pullman,  Wash. ; 
Clarinda,  Iowa. ;  and  Statesville.  N.  C. 

EXPERIMENTS  AT  GCTHEIE,  OKLA. 

The  record  of  soil  losses  from  terraced  and  unterraced  land  on  the  experi- 
ment farm  at  Guthrie  indicates  conclusively  the  value  of  terracing  in  reducing 
the  harmful  effects  of  erosion  in  the  Red  Plains  region  and  in  assisting  the 
process  of  rebuilding  soil  by  retaining  fertilizer  and  organic  matter.  During 
1931  about  43.9  tons  of  soil  per  acre  was  lost  from  the  unterraced  area,  whereas 
only  1.25  tons  of  soil  per  acre  was  lost  from  the  area  having  level  terraces. 
Both  areas  had  surface  slopes  of  about  5  per  cent.  The  level-terraced  area  was 
located  entirely  on  badly  eroded  land,  and  had  a  crop  of  oats  followed  by  cow- 
peas  and  later  by  winter  wheat.  More  than  half  the  unterraced  area  was  on 
land  not  previously  plowed  and  had  a  cover  crop  of  rye  during  the  winter  and 
spring  followed  by  cowpeas  and  later  by  wheat.  There  was  some  movement 
of  soil  down  the  slope  between  terraces,  but  this  soil  was  retained  on  the 
field  and  was  available  to  the  crops.  The  indications  are  that  use  of  a  good 
crop  rotation  will  retard  the  soil  movement  down  the  slope  between  terraces. 

On  terraced  areas  otherwise  comparable,  soil  and  water  losses  from  land 
severely  eroded  prior  to  construction  of  the  terraces  were  fully  twice  as  great 
as  those  from  land  but  recently  broken  out.  The  cost  of  building  terraces  on 
the  badly  eroded  and  gullied  land  was  more  than  six  times  as  great  as  that 
of  building  terraces  on  the  newly  broken  land  where  no  gullies  existed.  The 
economy  of  terracing  farm  lands  in  that  region  immediately  after  they  are 
first  broken,  rather  than  waiting  until  damage  by  erosion  has  occurred,  is 
further  emphasized  by  the  fact  that  the  yield  of  lint  cotton  on  the  new  land  was 
34  per  cent  greater  than  that  on  the  eroded  area. 

For  terraces  of  equal  length  and  vertical  spacing  where  soil  type  and  ground 
slopes  were  alike,  soil  losses  were  observed  to  increase  with  increase  in  the 
grade  of  the  terrace.  While  level  terraces  permitted  a  loss  of  only  1.25  tons 
per  acre,  the  loss  with  terraces  having  6  inches  fall  per  100  feet  was  5.46  tons 
per  acre.  However,  where  the  terraces  had  no  fall  the  terrace  channels 
remained  wet  long  enough  to  interfere  with  farming  operations.  Because  of 
washing  in  channels  having  6-inch  grade  and  drowning  on  account  of  pondage 
above  the  level  terraces,  the  yields  of  oats  in  the  fields  having  those  terraces 
were  less  per  acre  than  where  the  terraces  had  2  inches  or  4  inches  fall  per 
300  feet. 

With  terraces  700  feet  long  having  a  uniform  grade  of  4  inches  per  100 
feet,  located  on  newly  broken  land,  the  rate  of  soil  loss  increased  with  the 
vertical  spacing  of  the  terraces.  The  average  losses  ranged  from  2.74  tons 
per  acre  for  the  "terraces  with  2-foot  spacing  to  4.98  tons  per  acre  for  the 
terraces  with  5-foot  spacing.  The  proportion  of  rainfall  appearing  as  run-off, 
however,  was  found  in  this  experiment  to  increase  as  the  vertical  spacing 
between  terraces  was  decreased. 

The  construction  of  level  terraces  with  closed  ends,  designed  to  prevent 
all  surface  run-off,  was  found  to  be  impractical  under  the  conditions  obtaining 
on  the  Guthrie  farm,  because  of  the  necessary  height  of  terrace  or  small  verti- 
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cal  spacing,  the  hindrance  to  farming  operations  by  wet  channels,  and  the 
reduction  in  crop  yields  due  to  drowning  of  the  crop  in  the  terrace  channels. 

In  an  experiment  to  determine  the  effect  of  plowing  directly  across  the 
terraces,  up  and  down  the  slopes,  the  result  was  a  rapid  filling  of  the  terrace 
channels  and  a  lowering  of  the  tops  of  the  terraces.  The  practice  increased 
the  expense  of  maintaining  the  terraces  and  the  danger  of  water  overtopping 
the  ridges  before  they  could  be  built  up  after  the  farming  season. 

The  average  cost  of  terracing  about  180  acres  near  the  experiment  farm, 
by  the  landowner,  with  large  road-building  machinery  borrowed  rent  free,  was 
$0.73  per  acre,  or  $10.45  per  mile  for  12.47  miles  of  terraces,  covering  operating 
costs  only.    The  terraces  were  about  25  feet  wide  and  18  inches  high. 

EXPERIMENTS   AT   TEMPLE,    TEX. 

On  the  experiment  farm  at  Temple,  in  the  Texas  black  belt,  the  rainfall 
during  the  year  was  below  normal.  The  greater  effectiveness  of  grain  crops 
as  compared  with  clean-culture  crops  for  conserving  rainfall  and  checking 
erosion  was  indicated  by  measurements  of  the  flow  from  comparable  terraced 
plots  planted  to  oats,  cotton,  and  corn,  following  a  rainfall  of  2.42  inches  on 
April  29.  The  water  run-off  from  the  oats  plot  was  6  per  cent  of  the  rain- 
fall, from  the  cotton  plot  16  per  cent,  and  from  the  corn  plot  40  per  cent, 
while  the  soil  losses  were,  respectively,  48,  138,  and  1,325  pounds  per  acre. 

Use  of  level  terraces  with  closed  ends,  designed  to  hold  all  the  rainfall  until 
it  should  percolate  into  the  soil,  was  demonstrated  to  be  impractical  in  this 
region,  as  in  the  Red  Plains  region  at  Guthrie,  Okla.,  because  of  the  close 
spacing  of  terraces  necessary  to  retain  all  the  water  and  of  the  damage  caused 
to  crops  in  the  terrace  channels  before  the  water  was  absorbed  by  the  soil. 
The  experiments  for  determining  the  desirable  grades  for  terraces  in  the 
Texas  black  belt  indicate  that,  at  least  under  weather  conditions  such  as  pre- 
vailed this  year,  a  fall  of  1  to  2  inches  per  100  feet  is  most  satisfactory. 
Steeper  grades  carry  more  soil  from  the  fields,  and  level  terraces  give  less 
effective  surface  drainage  than  is  needed. 

EXPERIMENTS   AT  TYLER,   TEX. 

The  relative  effectiveness  of  variable-graded  and  uniform-graded  terraces 
in  the  sandy-land  region  of  Texas,  Arkansas,  and  Louisiana  is  the  subject  of 
special  study  on  the  experiment  farm  at  Tyler.  The  effect  of  the  terrace  grade 
upon  the  amount  of  soil  carried  away  was  indicated  by  comparison  of  ter- 
races 700  feet  long  having  6-inch  and  3-inch  grades,  respectively.  The  soil 
loss  was  one  and  one-third  times  greater  with  the  steeper  than  with  the 
flatter  grade.  The  advantage  of  the  variable-graded  terrace  for  reducing  losses 
both  of  water  and  of  soil  is  strongly  indicated  by  the  results  of  the  experi- 
ments. Measurements  of  the  discharge  from  two  terraces  700  feet  long  on 
similar  ground,  one  with  uniform  fall  of  6  inches  per  100  feet  and  the  other 
with  fall  varying  from  zero  to  6  inches  per  100  feet,  showed  that  two-thirds 
more  water  and  one-third  more  soil  were  removed  from  the  former  during 
the  year  1931.  A  terrace  1,700  feet  long  with  uniform  fall  of  3  inches  per 
100  feet  disc-barged  one-third  more  soil  and  nearly  twice  as  much  water  as  a 
terrace  of  equal  length  with  fall  varying  from  zero  to  3  inches  per  100  feet. 
That  short  terraces  are  somewhat  more  effective  than  long  terraces  in  con- 
trolling soil  erosion  was  indicated  by  the  results  with  terraces  700  feet  long 
having  vertical  spacings  of  4  and  5  feet  and  with  similar  terraces  1,700  feet 
long.  Soil  losses  with  the  shorter  terraces  averaged  4.25  tons  per  acre  and 
with  the  longer  terraces  about  one-fourth  greater. 

EXPERIMENTS    AT    HAYS.    KANS. 

In  the  western  Kansas-Nebraska  region  moisture  conservation  is  more 
important  than  in  the  other  regions  where  soil-erosion  experiment  stations  have 
been  established.  Therefore  the  experiments  on  the  farm  at  Hays  have  been 
planned  especially  for  holding  the  rainfall  upon  the  ground  until  it  can  be 
absorbed.  Accomplishment  of  this  purpose  would  prevent  washing  of  soil  from 
the  fields.  That  terraces  are  effective  toward  controlling  erosion  in  this  re- 
gion is  evidenced  by  the  fact  that  while  terraced  land  of  8  per  cent  surface  slope 
planted  to  kafir  corn  lost  less  than  2  tons  of  soil  per  acre  in  a  rain  of  2.5 
inches,  the  loss  from  unterraced  land  of  5  per  cent  slope  similarly  cropped  was 
14  tons  per  acre,  or  seven  times  as  great. 
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Water  run-off  from  terraced  land  during  1931  was  2.1  per  cent  of  the  rainfall 
for  the  fallowed  plot  and  only  0.11  to  0.30  per  cent  for  the  plots  that  were 
listed,  plowed  with  moldboard  plow,  subsoiled,  plowed  one  way,  or  stubbled-in. 
The  corresponding  soil  losses  from  these  plots  were  at  rates  of  9,785  pounds 
per  acre  for  the  fallowed  land  and  of  but  16  to  326  pounds  per  acre  for  the 
tilled  areas.  Continuation  of  the  experiments  is  necessary  before  conclusions 
can  be  drawn  for  general  application  in  even  a  limited  section. 

Experiments  are  being  made  with  subsoiling  about  15  inches  deep  to  con- 
serve moisture,  on  ground  slopes  of  less  than  1  per  cent  planted  in  wheat  and 
on  slopes  of  8  to  9  per  cent  planted  to  kafir  corn.  The  effects  on  crop  yields 
have  not  yet  been  definitely  indicative. 

EXPERIMENTS   AT  BETHANY,    MO. 

On  the  farm  at  Bethany,  Mo.,  the  erosion-control  problems  of  the  Iowa-Mis- 
souri Shelby  loam  region  are  being  studied.  The  effectiveness  of  terraces  in 
reducing  soil  losses  from  fields  in  clean-cultivated  crops  in  this  region  was 
strikingly  shown  by  the  results  of  experiments  on  land  planted  to  corn.  In 
a  12-month  period  the  soil  washed  from  the  terraced  area  was  but  2.64'  tons  per 
acre,  while  the  loss  from  an  unterraced  check  plot  was  104  tons  per  acre — 
almost  forty  times  as  great. 

The  terrace  most  efficient  in  conserving  soil  was  level,  1,200  feet  long,  with 
5-foot  vertical  spacing,  located  on  about  12  per  cent  ground  slope.  The  soil 
loss  with  this  terrace  was  but  28  per  cent  of  that  which  occurred  with  a  similar 
terrace  having  a  fall  of  6  inches  per  100  feet.  However,  there  was  considerable 
damage  to  the  crop  from  water  standing  in  the  terrace  channel,  which  suggests 
that  the  use  of  level  terraces  in  this  region  may  be  limited.  The  relative 
efficiency  of  variable  and  uniform  graded  terraces  was  indicated  by  an  experi- 
ment in  which  two  terraces  about  1,200  feet  long  were  used,  one  with  a  uni- 
form fall  of  4  inches  per  100  feet  and  the  other  with  fall  varying  from  zero  to 
4  inches  per  100  feet.  Nearly  twice  as  much  soil  was  lost  by  the  uniform- 
graded  as  by  the  variable-graded  terrace. 

Two  methods  of  conducting  farming  operations  were  practiced  experimen- 
tally. With  one  method  the  machinery  worked  parallel  to  the  terraces,  and 
with  the  other  it  crossed  the  terraces  at  whatever  angle  was  most  convenient. 
Less  maintenance  work  was  required  on  the  terraces  where  operations  were 
parallel  to  the  terraces,  and  the  machinery  operated  more  satisfactorily. 

EXPERIMENTS    AT   PULLMAN,    WASH. 

In  the  Palouse  region  very  steep  slopes  are  cultivated,  and  soil  erosion  is 
naturally  severe.  During  January  to  March,  1932,  three-fourths  of  the  rainfall 
and  more  than  7  tons  of  soil  per  acre  were  lost  from  a  small  unterraced  field 
in  winter  wheat.  From  an  adjacent  terraced  field  of  similar  slope  and  simi- 
larly cropped,  measurement  of  the  flow  from  the  individual  terraces  during  the 
same  period  showed  only  2%  to  10  per  cent  of  the  rainfall  lost  and  only  0.02  to 
0.09  ton  of  soil  per  acre  washed  away.  From  the  unterraced  land  the  water 
losses  were  7  to  30  times  as  great  as  from  the  other  area,  and  the  soil  losses 
380  to  555  times  as  great. 

Construction  of  terraces  was  somewhat  difficult  on  the  steeper  slopes,  which 
varied  from  15  to  35  per  cent.  All  of  the  terraces  were  built  by  moving  all  of 
the  soil  from  the  upper  side.  The  terraces  were  approximately  25  feet  wide, 
including  channel  cut,  and  from  10  to  20  inches  high.  The  cost  varied  with 
slope  of  land,  length  of  terrace,  and  condition  of  soil,  from  $19.50  to  $44  per 
mile  and  from  less  than  $2  to  more  than  $7  per  acre.  The  average  cost  for  what 
appears  now  to  be  the  best  terracing  practice  for  this  region  would  be  about 
$3  per  acre. 

In  this  region,  where  large  tractor-drawn  machines  are  commonly  used  in 
farming,  terraces  often  interfere  to  an  appreciable  extent  with  the  operation  of 
equipment.  This  is  especially  true  on  the  steeper  ground  slopes.  Studies  are 
being  made,  therefore,  of  the  requirements  of  different  kinds  of  farm  machinery 
for  convenient  operation  on  the  terraced  lands.  The  major  difficulty  seems  at 
present  to  be  lack  of  flexibility  to  permit  the  tillage  or  harvesting  mechanism  to 
adjust  itself  to  the  hollows  and  ridges  in  the  surface  of  the  terraced  field.  Pos- 
sible means  of  improving  various  machines  in  this  respect  are  being  studied,  as 
well  as  the  possibility  of  designing  terraces  over  which  modern  farming  equip- 
ment can  work  more  satisfactorily. 
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EXPERIMENTS    AT    CLARINDA,    IOWA 

The  farm  at  Clarinda,  Iowa,  in  the  northern  brown  loam  region,  was  estab- 
lished late  in  the  preceding  fiscal  year,  and  terrace  construction  and  installation 
of  experimental  equipment  have  not  been  completed  long  enough  for  indicative 
results  to  be  obtained. 

EXPERIMENTS   AT   STATESVTLEE,   N.    C. 

In  the  piedmont-plateau  region  in  the  vicinity  of  the  experiment  farm  at 
Statesville  subnormal  rainfall  during  the  past  year  and  late  completion  of 
terraces  have  prevented  collection  of  data  adequate  for  basing  conclusions. 

GENERAL  RESULTS 

The  experiments  in  soil-erosion  control  have  not  been  in  progress  for  suf- 
ficient time  to  obtain  conclusive  information,  but  the  data  so  far  collected 
clearly  indicate  that  terraces  well  designed  and  well  constructed  are  very 
effective  in  reducing  the  rate  of  soil  washing.  Tentative  recommendations  con- 
cerning the  design  and  construction  of  terraces,  based  upon  the  results  thus  far 
obtained,  may  be  summarized  as  follows : 

The  vertical  spacings  should  be  in  accordance  with  the  recommendations 
made  in  Farmers'  Bulletin  No.  1669,  Farm  Terracing,  which  was  issued  during 
the  year  to  supersede  an  earlier  publication  of  similar  title. 

The  grades,  under  usual  conditions,  should  be  variable  rather  than  uniform, 
increasing  along  the  terrace  from  zero  to  not  more  than  4  inches  fall  per  100 
feet. 

Short  terraces  should  be  used  where  ground  conditions  permit. 

The  terrace  should  be  18  to  25  feet  wide  and  12  to  18  inches  high,  depending 
largely  upon  the  ground  slope  and  the  type  of  farming.  On  slopes  of  less  than 
8  per  cent  terraces  are  constructed  economically  by  moving  the  dirt  equally 
from  both  sides ;  on  slopes  of  from  8  to  12  per  cent,  an  increasing  portion  of  the 
dirt  should  be  taken  from  the  upper  side;  on  slopes  of  more  than  12  per  cent 
it  is  not  practicable  to  move  any  dirt  from  the  lower  side. 

Crop  rows  should  be  planted  parallel  to  the  terraces,  at  least  for  the  first 
year  or  until  the  terraces  have  become  thoroughly  settled.  Thereafter  it  may 
be  practical  to  run  the  rows  across  the  terraces. 

FARM-LAND  DEVELOPMENT 

Investigation  of  the  benefits  that  can  be  obtained  by  improving  the  physical 
condition  and  equipment  of  farms  has  been  continued  in  North  Carolina, 
Georgia,  and  Minnesota,  and  has  been  extended  into  Virginia  and  South  Caro- 
lina. The  study  now  comprises  75  farms,  typical  of  the  States  and  sections  in 
which  they  are  located,  covering  wide  variations  in  type,  size,  crops,  climate, 
and  soil.  The  work  is  conducted  in  cooperation  with  the  agricultural  experi- 
ment stations  of  the  respective  States.  The  most  striking  characteristic  dis- 
closed by  surveys  of  these  farms  was  the  small  size  of  fields,  which  in  the 
different  States  ranged  from  about  3  to  13  acres  only.  Problems  in  almost 
every  branch  of  agricultural  engineering  were  found  on  these  farms,  including 
drainage,  irrigation,  terracing,  land  clearing,  farm  power  and  machinery,  build- 
ings, water  supply,  and  sewage  disposal.  On  a  rather  large  number  of  these 
farms  the  investment  in  power-generating  units  and  farm  machinery  was 
uneconomically  great.  A  plan  of  development  for  each  farm  has  been  worked 
out  by  the  bureau  engineers  and  the  farm-management  specialists  in  collabora- 
tion with  the  farm  owner,  adjusting  the  improvement  program  to  the  present 
conditions  and  equipment  of  the  farm,  the  needs  of  the  contemplated  type  of 
farm  business,  and  the  financial  resources  of  the  owner.  Necessarily,  the 
changes  in  any  farm  must  be  made  in  proper  sequence,  and  generally  comple- 
tion of  the  program  will  require  some  years.  In  spite  of  the  prevailing  financial 
stress,  a  large  portion  of  these  farmers  have  made  considerable  progress  in 
carrying  out  their  programs.  Records  of  the  cost  of  the  various  improvements 
are  being  made,  and  of  the  effect  of  the  changes  upon  the  cost  of  farm  produc- 
tion, but  the  investigation  is  not  yet  sufficiently  advanced  to  determine  the 
amount  of  benefits. 
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The  study  of  land-clearing  methods,  conducted  in  cooperation  with  the  Uni- 
versity of  Minnesota,  relates  to  the  removal  of  brush  and  stumps,  and  par- 
ticularly to  the  needs  of  farms  on  which  the  productive  acreage  is  insufficient 
to  make  the  farm  a  self-supporting  unit.  Records  were  obtained  of  the  cost 
of  brushing,  stumping,  breaking,  and  stone-and-root  picking  by  the  farmers  on 
120  farms  in  the  northern  part  of  the  State.  The  cost  was  about  one-third 
greater  on  the  clay  soils  than  on  the  sandy  soils,  but  this  difference  was  more 
than  repaid  by  the  difference  in  crop  yields.  A  report  upon  present  practices 
in  land  clearing  on  the  different  soil  types  in  the  Lake  States  has  been  prepared. 

Use  of  sheep  and  fire  for  clearing  brush  lands  is  being  studied.  By  confining 
the  sheep  in  small  plots  which  were  grazed  alternately,  30  sheep  in  two  years 
killed  all  the  brush  on  a  10-acre  tract  of  typical  clay  soil  in  northern  Minne- 
sota. Broadcast  burning,  under  proper  atmospheric  conditions  and  with  reason- 
able precautions,  was  done  safely  and  with  less  expenditure  of  time  and  effort 
than  required  for  piling  and  burning.  Plowing  where  the  brush  had  been 
burned  was  considerably  easier  than  plowing  land  that  had  not  been  burned 
over.  Observations  of  the  results  of  burning  brush  and  stumps  in  piles  have 
shown  that  for  at  least  the  first  two  years  the  spots  where  the  burning  had 
been  done  produced  better  stands  of  hay  and  grain  than  the  other  parts  of 
the  field.  The  experiments  indicate  that  cutting  the  brush  in  late  June,  or 
early  July  gives  most  satisfactory  results.  Experiments  with  seeding  brush 
land  to  clover  have  shown  this  treatment  more  effective  where  the  forest 
leaf  mold  is  thin  or  the  ground  has  been  scarified  so  that  the  seed  comes  directly 
into  contact  with  the  soil  than  where  the  leaf  mold  is  heavy  and  has  not  been 
disturbed.  The  best  seasons  for  seeding  appear  to  be  the  spring  and  the  fall ; 
winter  seeding  on  snow  has  been  shown  to  be  impractical. 

FARM-MACHINERY  INVESTIGATIONS 

CORN-BORER  CONTROL 

The  study  of  use  of  present  commercial  and  special  types  of  farm  machinery 
for  combatting  the  European  corn  borer  has  been  continued  along  lines  estab- 
lished in  previous  years.  The  principal  field  headquarters  for  the  western 
infestation  is  the  experimental  farm  near  Toledo,  Ohio,  and  that  for  the 
eastern  infestation  is  at  South  Norwalk,  Conn.  The  former  station  is  oper- 
ated in  cooperation  with  the  Bureau  of  Entomology  and  the  latter  station  with 
the  Bureaus  of  Entomology  and  Plant  Quarantine. 

Coverage  of  crop  debris  in  plowing  has  been  studied  especially  during  the 
past  year.  A  plow  was  reconstructed  so  that  the  fore-and-aft  clearance  could 
be  varied,  in  order  to  study  the  effect  of  such  variation  on  coverage.  The  tests 
indicated  that  the  amount  of  this  clearance  is  not  significant  if  it  is  sufficient 
to  prevent  clogging.  In  tests  of  debris  placement  in  plowing  made  in  coopera- 
tion with  the  agricultural  experiment  station  at  Urbana,  111.,  the  average  depth 
of  burial  by  a  good  plow  fitted  with  standard  attachments  was  slightly  more 
than  5  inches.  With  this  coverage  very  little  debris  would  be  exposed  by  sub- 
sequent tillage  operations  as  ordinarily  performed.  Tests  of  the  floating  colter 
attachment  developed  at  the  Toledo  farm  were  made  in  cooperation  with  the 
agricultural  experiment  station  at  State  College,  Pa.  This  device  rolls  over  a 
stone  or  other  obstruction  encountered,  instead  of  throwing  the  plow  out  of 
the  ground  as  does  the  standard  colter.  These  tests  disclosed  that  a  heavy 
plow  not  only  holds  its  depth  more  uniformly  than  a  light  plow,  but  also  re- 
enters the  ground  more  quickly  after  being  thrown  out  by  a  stone.  A  loop-type 
floating  trash-shield  attachment  for  moldboard  plows  has  been  developed  with 
which  almost  perfect  coverage  of  corn  crop  refuse  may  be  obtained  under  the 
conditions  existing  generally  in  northern  Ohio.  For  New  England  conditions  a 
rod-type  trash  shield  has  been  devised,  which  preliminary  tests  seem  to  indi- 
cate will  be  very  effective.  These  shields  may  replace  the  trash  wires  hereto- 
fore recommended,  which  are  often  broken  when,  as  in  plowing  stony  ground, 
frequent  backing  of  the  plow  is  necessary.  Farmers'  Bulletin  No.  1690,  Plowing 
with  Moldboard  Plows,  was  published  during  the  year. 

A  sled-type  cornstalk  shaver  of  practically  all  wood  construction  was  de- 
vised, which  is  described,  along  with  the  prior  wood-and-steel  shaver,  in 
Miscellaneous  Publication  142,  Construction  of  Sled  Type  Cornstalk  Shavers. 

Studies  of  rakes  for  handling  cornstalks  were  continued.  One  manufacturer 
has  begun  the  production  of  4-bar  rakes  which  incorporate  ideas  developed  from 
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our  studies.  It  is  thought  the  new  4-bar  rake  will  do  cleaner  work  than  has 
been  possible  with  the  rakes  heretofore  available.  A  stalk  chopper  developed 
for  destroying  borers  in  infested  sweet-corn  stalks  in  New  England  was  tested 
in  the  fall  of  1931  and  rebuilt  to  incorporate  improvements  which  the  tests 
indicated  were  desirable.  Considerable  work  has  been  done  on  the  develop- 
ment of  a  combination  of  picker  husker  and  stalk  chopper  to  pick  the  corn 
and  kill  the  borers  in  the  stalks  at  the  same  time.  Further  work  was  done 
on  pick-up  attachments  for  corn  binders  and  corn  pickers.  Some  of  the  devices 
developed  have  shown  promise,  but  further  work  will  be  needed  before  they 
are  perfected. 

A  low-cutting  attachment  was  developed  for  a  horizontal  type  of  corn  binder 
used  in  the  New  England  areas  where  tall  corn  is  grown  for  silage.  Field 
tests  of  this  attachment  are  yet  to  be  made.  A  new  low-cutting  hoe,  especially 
suited  to  methods  practiced  in  the  Northeastern  States,  has  been  devised  for 
hand  harvesting  of  corn. 

MECHANICAL   DISTRIBUTION   OF    FERTILIZERS 

Investigations  in  the  mechanical  application  of  fertilizers  have  been  largely  a 
continuation  and  expansion  of  studies  begun  previously.  The  experiments  have 
been  conducted  in  cooperation  with  the  Bureau  of  Plant  Industry,  the  Bureau 
of  Chemistry  and  Soils,  the  joint  committee  on  fertilizer  application,  the  Na- 
tional Fertilizer  Association,  and  State  agricultural  experiment  stations.  The 
purpose  has  been  to  find  the  most  advantageous  placements  and  methods  of 
applying  commercial  fertilizers  to  crops  and  to  develop  suitable  equipment. 
The  field  work  of  the  year  has  included  experiments  on  the  application  of  fer- 
tilizers to  cotton  at  14  locations  in  8  States,  to  potatoes  at  5  locations  in  5 
States,  to  sugar  beets  in  5  locations  in  4  States,1  to  beans  at  5  locations  in  2 
States,  and  to  sweet  corn  for  canning  purposes  at  1  location. 

The  studies  thus  far  indicate  that  the  placement  of  the  fertilizer  in  relation 
to  the  seed  greatly  influences  both  germination  and  yield.  It  was  found  with 
cotton  and  beans,  under  conditions  of  either  sandy  soil  or  light  rainfall,  that 
germination  was  greatly  delayed  and  very  poor  stands  and  yields  were  obtained 
when  the  recommended  amounts  of  fertilizer  were  placed  close  to  the  seed  as  is 
done  by  some  commercial  machines.  In  farm  practice  the  crop  would  have  been 
replanted  in  an  attempt  to  avoid  a  heavy  loss.  With  potatoes  the  injury, 
although  marked,  was  not  so  severe. 

Under  average  soil  and  climatic  conditions,  best  results  have  been  obtained 
when  the  fertilizer  was  applied  in  bands  approximately  2  inches  to  each  side  of 
and  about  2  inches  below  the  level  of  the  seed,  particularly  with  cotton,  potatoes, 
and  beans.  On  soils  of  low  fertility  it  was  observed  that  early  growth  was 
retarded  when  the  fertilizer  was  placed  too  far  to  the  side  of  the  seed  because 
the  plant  roots  could  not  immediately  reach  the  fertilizer.  It  was  observed  also 
that  the  stirring  of  the  soil  in  placing  fertilizer  directly  below  the  seed  tends 
to  delay  germination,  especially  under  conditions  of  low  rainfall.  In  the  past 
commercial  machines  have  not  been  designed  to  place  the  fertilizer  at  the  sides 
of  the  seed,  but  since  these  investigations  were  started  at  least  one  manufac- 
turer has  built  cotton-planter  attachments  for  this  purpose.  With  sugar  beets, 
for  which  relatively  small  amounts  of  fertilizer  are  used,  it  appears  that  the 
fertilizer"  should  be  placed  close  to  and  possibly  under  the  seed. 

A  Progress  Report  on  the  Mechanical  Application  of  Fertilizers  to  Cotton  in 
South  Carolina  in  1930  has  been  published  as  Circular  192.  A  companion  report 
on  the  1931  studies  with  cotton  and  a  report  on  studies  with  beans  in  Florida 
have  been  prepared. 

Special  equipment  required  for  the  fertilizer-placement  work  has  been  de- 
veloped by  the  Bureau  of  Agricultural  Engineering.  Four  new  machines  of 
special  design  have  been  constructed  in  addition  to  minor  improvements  made 
on  3  machines  previously  developed — 1  for  cotton,  2  for  potatoes,  and  1 
for  sugar  beets.  The  purpose  of  these  special  machines  was  to  obtain  accu- 
rate placement  and  rate  of  delivery  of  the  fertilizer.  Some  laboratory  and 
field  testing  has  been  done  to  determine  the  actual  performance  of  different 
types  of  fertilizer-distributing  machines,  involving  the  installation  of  special 
testing  equipment  in  the  laboratory  at  the  Arlington  Experiment  Farm. 

1  Reported  under  Sugar-Beet  Machinery. 
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SUGAR-BEET  MACHINERY 

Field  headquarters  for  continuing  the  study  of  machinery  for  production  and 
harvesting  of  sugar  beets  were  established  at  Fort  Collins,  Colo.  The  major 
portions  of  the  investigation  were  conducted  in  cooperation  with  the  Bureaus 
of  Plant  Industry  and  of  Chemistry  and  Soils  and  with  the  agricultural  experi- 
ment stations  of  Colorado  and  California. 

A  4-row  beet  planter  was  fitted  with  top-delivery  fertilizer  hoppers  similar 
to  those  used  in  the  other  fertilizer-placement  studies,  and  altered  so  that  the 
fertilizer  could  be  placed  in  various  positions  with  respect  to  the  seed.  This 
machine  was  tested  in  planting  experimental  plots  near  Davis,  Calif.,  and  in 
Colorado,  Nebraska,  and  North  Dakota  in  order  that  performance  might  be 
studied  under  various  conditions  of  soil  and  climate. 

Studies  of  means  for  breaking  the  soil  crust,  which  often  interferes  with  the 
beet  seedlings  forcing  their  way  out  of  the  ground,  were  inaugurated  in  Colo- 
rado. Field  trials  were  made  with  harrows,  rollers,  and  other  types  of  imple- 
ments to  determine  their  efficiency  in  breaking  the  crust  without  injuring  the 
plants.  In  these  tests  the  ordinary  harrow  killed  about  half  of  the  beets  and 
one  of  the  land  rollers  killed  practically  none.  Studies  on  methods  of  blocking 
included  tests  of  spray  blocking  in  California  with  an  arsenic  solution  and  of 
row  blocking  with  one  type  of  commercial  machine  in  Colorado.  Further  tests 
with  mechanical  cross-blocking  equipment  indicated  a  saving  of  approximately 
one-third  of  the  cost  of  labor  for  this  operation  and  improvement  in  the  quality 
of  work.     Studies  of  harvesting  machines  also  were  continued. 

COTTON-PRODUCTION  MACHINERY 

Investigation  of  the  use  of  implements  and  machinery  that  may  be  used 
advantageously  in  the  production  of  cotton  was  continued,  as  during  the  prior 
year,  in  cooperation  with  the  agricultural  experiment  stations  of  Alabama  and 
Mississippi.  Experiment  fields  were,  established  at  Prattville,  Ala.,  and  West 
Point,  Miss.,  on  different  soil  types,  to  study  the  culture  of  cotton  by  various 
machine  practices  in  seed-bed  preparation,  planting,  and  cultivation.  In  the 
experiments  it  was  found  that  apparently  the  method  of  soil  preparation  and 
cultivation  influenced  the  cost  of  the  operations,  the  stand  of  the  cotton,  the 
weed  growth,  and  the  yield.  It  was  observed  that  certain  implements  which 
were  effective  in  killing  most  annual  weeds,  and  crabgrass  before  it  formed 
joints,  were  of  no  value  for  the  control  of  Johnson  grass  and  nut  grass.  For 
use  on  cultivators  working  along  hillsides,  flanges  were  devised  for  the  wheels 
so  that  accurate  control  of  the  machine  could  be  maintained  on  slopes  having 
an  incline  as  great  as  38  per  cent. 

An  attachment  for  cotton  planters  was  developed  to  plant  the  seed  at  vary- 
ing depth  in  order  that  some  of  it  should  be  placed  at  the  depth  most  advan- 
tageous for  whatever  weather  conditions  might  occur  subsequently.  Prelimi- 
nary trials  with  this  machine  seemed  to  show  favorable  results. 

Because  standard  scientific  equipment  was  not  adapted  to  measuring,  under 
field  conditions,  the  full  range  of  effects  caused  by  variations  in  the  physical 
condition  of  the  soil,  it  was  necessary  to  develop  some  new  apparatus.  The 
equipment  devised  permits  of  measuring  accurately  the  soil's  resistance  to  draft 
of  a  chisel  or  small  plow,  the  ratio  of  penetration  of  a  small  plunger  into  the 
soil  to  the  load  upon  the  plunger,  the  change  in  elevation  of  the  soil  surface, 
and  the  apparent  specific  gravity  of  a  large  soil  sample.  A  dynamometer  was 
developed  for  testing  the  draft  of  small  farm  implements. 

CORN-PRODUCTION  MACHINERY 

In  the  fall  of  1931  a  study  of  the  power,  machinery,  and  labor  requirements 
for  economical  production  of  corn  in  the  major  divisions  of  the  Corn  Belt  was 
begun  in  cooperation  with  the  Iowa  agricultural  experiment  station.  A  care- 
fully planned  series  of  tests  of  picker  buskers  has  been  carried  out.  which 
showed  considerable  differences  in  the  operating  characteristics  of  different 
machines  and  some  serious  defects  in  performance  of  all  the  machines  when 
operated  under  unfavorable  conditions.  That  this  information  might  be  used 
in  improving  the  machines,  each  manufacturer  was  furnished  with  data  con- 
cerning the  performance  of  his  product.  For  determining  the  power  used  in 
operating  different  tractor-drawn  machines  and  machine  units,  a  tractor  was 
altered  and  equipped  with  a  dynamometer  of  special  design  by  which  the 
amounts  of  power  delivered  to  the  drive  wheels,  the  drawbar,  and  the  power 
take-off  can  be  measured  simultaneously. 
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POWER  AND  MACHINERY  ON  FARMS 

A  manuscript  showing  the  amounts  of  different  kinds  of  power  on  farms  in 
the  United  States  and  the  increase  in  use  of  mechanical  power  and  labor- 
saving  implements  has  been  prepared  for  publication,  based  principally  on 
studies  made  by  the  department  and  on  information  collected  by  the  Bureau  of 
the  Census.  In  1850  each  agricultural  worker  in  the  United  States  had  an 
average  of  approximately  1.5  horsepower  available  for  his  use.  By  1930  the 
average,  exclusive  of  automobiles,  had  increased  to  about  6  7  horsepower.  From 
1910  to  1930  there  was  a  decrease  in  the  number  of  agricultural  workers  and  an 
increase  in  crop  production,  largely  as  a  result  of  the  increased  use  of  power 
and  machinery.  A  decrease  of  over  6,000,000  horses  and  mules  on  farms  be- 
tween 1920  and  1930  released  crop  land  estimated  as  between  15,000,000  and 
25,000,000  acres  for  use  other  than  growing  feed  for  work  stock.  Much  of  this 
acreage  has  been  utilized  in  increasing  the  production  of  livestock  products. 
Of  the  nearly  17,000,000,000  horsepower-hours  developed  on  farms  in  1930,  ex- 
clusive of  use  of  automobiles,  mechanical  power  units  furnished  approximately 
50  per  cent.  It  is  estimated  that  in  1930  over  2,000,000,000  gallons  of  petroleum 
fuels  and  approximately  92,000,000  gallons  of  lubricating  oil  were  used  on  farms 
in  the  United  States. 

In  cooperation  with  the  Bureaus  of  Animal  Industry  and  Agricultural  Eco- 
nomics and  the  agricultural  experiment  stations  of  the  States  where  the  field 
surveys  were  made,  a  preliminary  report  has  been  prepared  concerning  the 
utilization  and  cost  of  power  on  Corn  Belt  farms.  The  average  cost  of  power 
per  crop-acre  on  the  farms  where  records  were  obtained  was  $5.32  for  ordinary 
horse  farms  and  $4.88  for  big-team-hitch  farms,  in  1929.  On  the  farms  where 
tractors  were  used  the  per  acre  cost  of  power  was  $5.13  for  2-plow  tractors,  $5.34 
for  3-plow  tractors,  and  $4.70  for  general-purpose  tractors. 

SPRAYING  AND  DUSTING  MACHINERY 

The  investigation  of  dusting  machinery  for  combatting  the  cotton  boll  weevil, 
carried  on  at  Tallulah,  La.,  in  cooperation  with  the  Bureau  of  Entomology,  was 
closed  during  the  year.  New  types  of  dusting  machinery  have  been  developed 
and  assistance  given  in  improving  many  models  of  commercial  machines.  The 
manuscript  for  a  new  publication  on  cotton-dusting  machinery  has  been 
prepared. 

Studies  of  spraying  equipment  and  methods  for  combatting  pests  and  diseases 
in  pecan  orchards  has  been  begun  at  Albany,  Ga.,  in  cooperation  with  the 
Bureaus  of  Entomology  and  Plant  Industry.  Spraying  outfits  and  appurtenant 
equipment  will  be  tested  to  obtain  fundamental  information  that  will  be  help- 
ful in  bringing  about  improved  performance  of  existing  equipment  and  possibly 
the  development  of  new  devices  and  methods. 

PINK-BOLLWORM  CONTROL 

In  a  continuation  of  the  cultural  experiments  for  control  of  the  pink  bollworm 
of  cotton  at  Presidio,  Tex.,  it  was  shown  again  that  most  effective  control 
generally  was  secured  when  plowing  was  done  in  the  winter  months  and  fol- 
lowed immediately  by  irrigation.  Survival  was  lowest  in  the  plots  plowed  and 
irrigated  in  early  January,  but  results  have  not  been  uniform  during  the  three 
years'  study.  With  plowing  not  followed  immediately  by  irrigation,  most  effec- 
tive control  was  obtained  when  the  plowing  was  delayed  until  February  1  or 
later,  thus  securing  the  maximum  effect  of  normal  winter  kill.  Extraordinary 
rainfall  early  in  1931,  subnormal  rainfall  early  in  1932,  and  unusual  tempera- 
ture variations  necessitate  the  continuation  of  the  experiments  for  at  least 
another  year  to  determine  more  conclusively  the  effectiveness  of  the  various 
treatments. 

Tests  of  three  types  of  plows  at  three  depths  of  plowing  were  made,  both 
with  and  without  irrigation.  The  larger  moldboard  plow  gave  more  effective 
control  than  either  the  disk  plow  or  the  walking  plow,  and  with  one  exception 
moth  emergence  was  lowest  where  plowing  was  deepest.  In  the  Salt  River 
Valley  of  Arizona,  where  long-staple  cotton  plants  attain  heights  exceeding  8 
feet,  an  18-inch  moldboard  plow  covered  all  the  plant  debris,  even  when  the 
stalks  had  not  been  cut  or  dragged  down.  No  survival  of  pink  bollworms  was 
recorded  where  calcium  cyanide  or  paradichlorobenzene  was  introduced  into  the 
furrow  in  plowing  under  infested  cotton  bolls.     Pasturage  of  heavily  infested 
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fields  by  goats  and  cattle  reduced  the  pink-bollworm  population  in  the  fields  by 
94  per  cent ;  cutting,  raking,  and  burning  the  stalks  caused  reductions  of  63  to 
80  per  cent. 

GRASSHOPPER   CONTROL 

Limited  study  of  the  use  of  farm  machinery  for  control  of  grasshoppers  in  the 
spring-wheat  area  resulted  in  modification  of  an  end-gate  seeder  so  it  would 
successfully  distribute  poison-bran  bait  at  the  desired  rate  per  acre.  It  was 
determined  also  that  a  lime  sower  could  be  used  satisfactorily  for  the  same 
purpose,  though  requiring  more  time  and  labor  for  the  same  acreage. 

ARTIFICIAL  DRYING  OF  CROPS 

For  extending  the  scope  of  the  investigation  of  drying  of  forage  a  rotary 
drum-type  drier  was  installed  at  Jeanerette,  La.  This  is  more  suitable  for 
chopped  forage,  which  is  exposed  to  temperatures  of  about  1,000°  F.,  whereas 
the  conveyor  drier  previously  installed  is  better  adapted  to  drying  whole  forage 
which  is  exposed  to  temperatures  of  about  250°.  Both  types  of  driers  may  be 
used  separately  or  in  combination.  Prior  crushing  of  the  forage  appears  to 
hasten  the  drying  process,  particularly  with  large-stemmed  crops.  Wilting  in 
the  field  also  appears  to  hasten  drying.  Feeding  tests  with  the  dried  products 
are  being  made  as  before,  the  studies  continuing  in  cooperation  with  the 
Bureaus  of  Animal  Industry,  Dairy  Industry,  and  Plant  Industry. 

Studies  of  direct  harvesting  and  artificial  drying  of  rice  in  the  Southern 
States  were  made  during  the  1931  harvest  season  in  cooperation  with  the 
Bureau  of  Agricultural  Economics,  supplementing  experiments  made  in  1929. 
The  combine  has  been  used  in  the  South  to  a  limited  extent  for  harvesting  rice 
where  artificial  driers  have  been  available.  When  rice  is  thus  harvested  and 
properly  dried  a  high-quality  product  may  be  obtained.  The  combine  was 
designed,  however,  for  use  on  smooth,  dry  fields  and  is  not  well  suited  to  rice- 
field  conditions.  It  will  cut  and  thresh  the  rice,  but  the  green  damp  straw 
has  a  tendency  to  clog  the  machine,  necessitating  frequent  stops,  and  the  irri- 
gation levees  and  muddy  ground  greatly  hinder  the  operation  of  it.  Windrow 
harvesting  in  the  South  involves  considerable  weather  hazard.  Heavy  rains 
are  frequent  and  occasionally  flood  the  fields  with  water  during  the  harvesting 
season.  Repeated  wetting  and  drying  may  impair  the  milling  quality  of  the 
rice,  and  the  kernels  "  sun  check  "  or  rupture  to  a  much  greater  extent  in  the 
windrow  than  in  the  shock. 

Tests  of  the  milling  quality  of  rice  as  affected  by  the  temperature  of  the 
drying  air,  made  with  both  commercial  and  experimental  grain  driers,  indi- 
cate that  temperatures  much  above  120°  F.  will  cause  considerable  "  sun  check- 
ing" and  materially  lower  the  value  of  the  crop.  Exposing  the  grain  to  the 
drying  air  intermittently  for  short  periods  apparently  gave  a  higher  quality 
product  than  drying  it  in  one  long  exposure.  Germination  tests  made  on 
samples  of  rice  dried  at  temperatures  ranging  from  110°  to  140°  disclosed  no 
injurious  effects  from  the  drying.  A  report  of  these  studies  on  direct  harvest- 
ing and  artificial  drying  of  rice  has  been  prepared  for  publication. 

GINNING  OF  COTTON 

The  fiscal  year  1932  afforded  the  first  full-season  series  of  tests  by  the 
cotton-ginning  laboratory  at  Stoneville,  Miss.,  where  investigation  has  been 
begun  in  cooperation  with  the  Bureau  of  Agricultural  Economics  and  the 
Mississippi  Agricultural  Experiment  Station  to  determine  the  effect  of  each 
of  the  various  factors  involved  in  conditioning  and  ginning  seed  cotton  as  evi- 
denced in  the  quality  of  the  ginned  lint.  About  6,000  major  ginning  tests  were 
made  of  cotton  harvested  in  1931,  involving  about  6,000  samples  of  ginned  lint 
and  3,000  samples  of  seed  cotton,  on  more  than  50  lots  of  cotton  of  many  varie- 
ties from  12  Southern  and  Southeastern  States.  Care  was  taken  to  obtain 
cottons  representative  of  arid  as  well  as  of  humid  regions,  and  of  products 
both  from  upland  and  from  alluvial  soils. 

The  vertical-type  seed-cotton  drier,  which  is  simpler  and  less  expensive  to 
build  and  to  operate  than  the  horizontal  type,  has  been  perfected,  and  a  public 
patent  upon  it  has  been  obtained.  Tests  have  demonstrated  its  value  in  condi- 
tioning seed  cotton  that  needs  to  be  dried  to  afford  good  ginning.  Construc- 
tion plans  and  instructions  for  its  use  have  been  published  as  Miscellaneous 
Publication  149,  The  Vertical  Seed-Cotton  Drier.     Commercial  ginneries  used 
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driers  of  this  type  in  conditioning  some  10,000  bales  of  staple  cottons  during 
the  season. 

Additonal  experimental  equipment  installed  includes  roller  cotton  gins  for 
tests  to  be  made  in  the  ensuing  year  concerning  the  quality  of  output  from 
this  kind  of  gin  as  compared  with  that  from  saw  gins. 

FARM  STRUCTURES 

IMPROVEMENT   OF  FARM  HOMES 

A  study  of  means  for  better  adapting  the  farm  dwelling  to  efficient  per- 
formance of  the  home  duties  and  to  satisfaction  of  the  family  needs  for  com- 
fort, recreation,  and  development  has  been  undertaken,  the  Bureau  of  Home 
Economics  cooperating.  Recommendations  concerning  improvements  to  be 
made  are  to  be  formulated  generally  on  the  basis  of  small  money  expenditure, 
having  in  mind  that  the  average  value  of  the  farmhouses  in  the  United  States 
is  only  about  $1,500.  Assistance  was  given  to  the  President's  Conference  on 
Home  Building  and  Home  Ownership,  held  in  Washington,  D.  C,  in  December, 
1931,  in  connection  with  the  collection  and  organization  of  information  re- 
lating to  housing  conditions  on  farms  in  the  United  States,  and  in  the  prepara- 
tion of  a  mimeographed  circular  on  foundations  for  farm  and  village  houses, 
a  collection  of  representative  plans  for  farmhouses,  and  a  study  sheet  of 
desirable  standards  for  the  farmhouse  suitable  for  use  by  educational  and 
extension  agencies. 

FARM-BUILDING  CONSTRUCTION 

Farm  buildings  constitute  one  of  the  largest  items  of  farm  capital  invest- 
ment, valued  in  1930  at  $12,950,000,000,  according  to  census  statistics,  and 
economical  practices  in  the  replacement  and  repair  of  these  buildings  will 
effect  a  large  saving  in  the  annual  total  of  farm  expenditures.  The  study  of 
farm-building  construction  details  undertakes  to  collect  and  make  available 
information  that  will  enable  farmers  and  local  carpenters  to  take  advantage 
of  modern  ideas  of  convenient  arrangement,  sound  construction,  good  ap- 
pearance, and  general  usefulness. 

In  addition  to  the  mimeographed  circulars  prepared  for  the  President's  Con- 
ference on  Home  Building  and  Home  Ownership,  manuscripts  have  been  pre- 
pared for  popular  department  publications  on  the  subjects  of  wind-resistant 
construction  for  farm  buildings  and  heating  the  farm  home.  From  a  study  of 
greenhouse  practices  and  requirements,  the  manuscript  for  a  technical  publica- 
tion on  heating  equipment  and  methods  for  greenhouses  has  been  prepared. 

The  desire  for  cheap  and  durable  building  materials  has  revived  interest 
in  the  use  of  rammed  earth  for  farm  construction.  Many  examples  of  the 
use  of  this  material  are  found  in  the  United  States  and  other  countries.  An 
experiment  is  being  made  of  the  use  of  this  material  in  building  a  small 
laboratory  and  storehouse  on  the  Arlington  Experiment  Farm.  Various  com- 
positions of  local  material  are  being  used  in  the  walls,  which  are  built  of 
different  thicknesses  and  are  treated  with  different  kinds  of  protective  coat- 
ings. The  records  of  this  experiment  are  expected  to  provide  valuable  data 
regarding  cost  and  methods  of  construction  as  well  as  regarding  selection  of 
materials. 

Experiments  have  been  begun  at  the  naval  engineering  experiment  station 
at  Annapolis,  Md.,  concerning  the  use  of  steam  for  sterilizing  soil  in  green- 
houses and  tobacco  seed  beds.  From  accurate  determinations  of  the  effects  of 
various  steam  pressures  and  qualities  upon  the  temperatures  obtained  in  the 
soil,  and  of  the  amounts  of  steam  required  by  different  methods  of  applying 
it  to  the  soil,  it  is  expected  that  the  most  economical  and  satisfactory  methods 
of  sterilization  with  steam  will  be  ascertained. 

DAIRY-STABLE  TEMPERATURES 

The  investigation  of  effect  of  dairy-stable  temperatures  upon  yield  of  milk 
and  health  of  cows  was  continued  through  the  winter  of  1931-32  as  before,  in 
cooperation  with  the  Bureau  of  Dairy  Industry  and  the  University  of  Wisconsin. 
In  these  experiments  milk  production  was  best  with  stable  temperatures  between 
45°  and  60°  F.  Sudden  changes  in  temperature  reduced  production  as  much  as 
15  per  cent,  while  drafts  in  some  stables  caused  several  cases  of  pneumonia 
among  the  cows.     Such  data  are  valuable  in  determining  suitable  types  of  con- 
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struction  and  economical  use  of  insulation  for  dairy  barns,  and  in  planning 
stables  to  obtain  satisfactory  circulation  of  air  without  injurious  drafts.  The 
report  of  the  investigation  is  being  prepared  for  publication. 

STORAGE   OF  PERISHABLE  PRODUCTS 

Losses  of  potatoes  during  winter  storage  occur  in  every  potato-growing  region. 
Besides  causing  large  losses  of  the  harvested  crop,  poor  storage  conditions  result 
in  rapid  depreciation  and  high  repair  costs  for  the  storage  houses.  To  deter- 
mine the  proportion  of  crop  loss  under  different  storage  conditions  and  to 
obtain  data  for  the  design  of  better  storage  houses  for  potatoes  in  the  Northern 
States,  experimental  work  was  begun  in  the  fall  of  1931  at  Presque  Isle,  Me.,  in 
cooperation  with  the  State  agricultural  experiment  station.  The  results  of 
the  first  winter's  observations  have  been  satisfactory.  Whereas  the  general 
expectation  of  storage  operators  in  that  region  is  that  10  to  12  per  cent  of  the 
stored  crop  will  be  lost,  and  losses  as  high  as  20  per  cent  have  occurred,  under 
the  best  storage  conditions  there  whs  but  5  per  cent  loss  and  no  rotting  or 
sprouting.  Deterioration  of  the  building  was  unnoticeable  in  the  last  case, 
while  in  another  the  building  became  unsafe  for  use  after  five  years  because  of 
the  rotting  of  boards  caused  by  moisture  condensation.  Further  study  at  this 
location  is  necessary  before  recommendations  for  approved  types  of  house 
construction  and  methods  of  crop  handling  can  be  prepared. 

Because  the  temperatures  in  different  parts  of  cold-storage  rooms  often  show 
less  uniformity  than  is  desirable  for  most  effective  preservation  of  perishables, 
investigation  was  made  of  the  distribution  of  such  temperatures  as  affected  by 
location,  temperature,  and  surface  area  of  the  refrigerating  coils  in  a  small 
cold-storage  room.  The  brine  temperatures  were  controlled  by  thermostats  and 
room  temperatures  at  a  number  of  points  were  observed  by  the  use  of  thermo- 
couples. Placing  the  brine  coils  at  the  ceiling  gave  most  uniform  temperatures. 
Greatest  variations  were  observed  with  the  coils  banked  on  one  side  wall, 
though  wooden  baffles  in  front  of  them  reduced  the  temperature  differences. 

To  ascertain  the  relative  usefulness  of  ice-operated  and  mechanically  operated 
units  for  cooling  milk  and  other  refrigerating  purposes  on  farms,  a  study  of 
such  equipment  on  dairy  farms  is  under  way  in  cooperation  with  the  Bureau 
of  Dairy  Industry.  The  items  of  study  include  the  size  of  units  required,  the 
costs  of  installation  and  operation,  and  the  degree  of  satisfaction  rendered  by 
each  type  of  equipment.  Miscellaneous  Publication  No.  138,  The  Application  of 
Refrigeration  to  the  Handling,  Processing,  and  Storing  of  Milk  and  Milk 
Products,  was  issued  during  the  year. 

EXTENSION  WORK 

The  Bureau  of  Agricultural  Engineering  conducts  its  extension  activities 
cooperatively  with  the  Office  of  Cooperative  Extension  Work  and  State  exten- 
sion workers  through  an  extension  representative.  Agricultural-engineering 
recommendations  not  only  contribute  a  distinct  service  to  the  agricultural  indus- 
try, in  making  the  business  of  farming  more  profitable  by  developing  means 
of  lowering  production  costs  and  in  making  farm  life  less  arduous  and  more 
attractive,  but  also  by  introducing  improvements  and  modern  conveniences  into 
homes,  contribute  in  many  ways  to  the  enrichment  of  home  life  on  the  farm. 
During  the  year  the  bureau  has  supplied  technical  engineering  recommenda- 
tions on  agricultural  production,  storing,  housing,  marketing,  conservation,  and 
living  problems  to  workers  in  cooperative  extension  work  for  the  use  of  the 
rural  population.  This  extension  work  may  be  classified  under  four  heads,  as 
follows : 

(1)  Improvement  of  fields  by  means  of  terracing,  drainage,  irrigation,  and 
the  removal  of  obstructions  and  barriers. 

(2)  Utilization  of  labor,  power,  and  equipment  for  the  production  of  high- 
quality  commodities  at  low  cost. 

(3)  Building-plan  service  to  provide  alteration  and  construction  recommenda- 
tions in  conformity  with  the  storing,  housing,  and  dwelling  recommendations  of 
the  extension  services  of  the  States. 

(4)  Home-improvement  plans  and  engineering  technical  aid  in  cooperation 
with  home  economics  projects  to  raise  the  level  of  farm  home  life. 

Improvement  of  fields  is  usually  a  problem  of  economic  importance  to  a  large 
number  of  farms  at  the  same  time,  in  any  State  or  county,  and  hence  the  edu- 
cational method  in  use  is  designed  to  reach  with  least  delay  all  farm  operators 
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needing  the  educational  help.  The  process  of  teaching  is  then  suited  to  the 
nature  of  the  improvement  advocated  and  the  degree  of  skill  to  be  acquired  for 
its  successful  practice.  Field-improvement  problems  are  as  a  rule  closely  asso- 
ciated with  cropping  problems  and  have  been  treated  accordingly  in  extension 
practice. 

Use  of  power  and  equipment  is  closely  related  to  farm  organization  and 
management  work.  Recommendations  relative  to  the  selection,  operation, 
adjustment,  maintenance,  and  duty  of  power  and  machinery  on  farms  are  being 
harmonized  with  farm-management,  accounting,  and  outlook  activities.  Com- 
munity conferences  for  the  discussion  of  local  case  studies  typical  of  regional, 
State,  and  county  farming  problems  have  been  inaugurated  successfully  this 
year. 

The  building-plan  service  has  been  stimulated  this  year  by  the  formation  of 
a  farm  building- plan  exchange  in  which  the  Bureau  of  Agricultural  Engineering 
is  serving  as  a  clearing  house  for  the  States  in  the  exchange  of  tracings  or 
negatives  for  the  State  blueprint  services.  From  approximately  3,000  farm- 
building  plans  now  available  for  extension  circulation  from  this  bureau  and 
from  State  college  departments  of  agricultural  engineering,  a  selection  of  270 
plans  has  been  made  which  covers  the  range  of  requirements  over  the  entire 
United  States.  With  these  have  been  included  the  farm-dwelling  plans  selected 
by  the  farm  and  village  housing  committee  of  the  President's  Conference  on 
Home  Building  and  Home  Ownership.  This  collection  comprises  an  exchange 
pool  from  which  contributing  State  extension  offices  may  draw  to  complete 
or  supplement  their  present  services.  This  exchange  extension  activity  is  cor- 
related through  the  bureau  with  research  activities  and  the  production  of  new 
building  plans  in  the  States,  in  order  to  avoid  duplication  of  production  and 
to  give  wide  circulation  to  all  improvements  in  such  plans.  A  related  extension 
activity  in  plan  service  is  the  promotion  of  the  use  of  illustrated  farm  building 
plan  catalogues  by  State  extension  services. 

Home-improvement  extension  work  has  entered  a  new  and  encouraging  phase 
this  year  on  account  of  an  appreciable  change  in  the  attitude  of  farm  families 
in  some  areas  toward  the  farm  as  a  permanent  and  pleasant  home  location. 
The  recent  era  of  larger  cash  incomes  from  farming  operations  led  many  farm 
families  to  plan  to  establish  homes  elsewhere  with  their  savings  or  to  reinvest 
their  cash  income  in  an  expansion  of  the  farm  business.  In  the  present  situa- 
tion both  of  these  objectives  appear  less  attractive  to  most  farm  families  than 
the  investment  of  both  surplus  cash  and  energy  in  the  improvement  of  the 
farm  homes.  This  is  a  permanent  farm  objective  for  which  the  bureau  is 
furnishing  technical  aid  relating  to  all  modern  home  conveniences  and  im- 
provements and  the  arrangement  of  house  plans  for  comfort,  convenience,  and 
beauty.  The  principal  contribution  by  the  bureau  to  this  work  this  year  was 
the  publication  of  Representative  Plans  for  Farm  Houses,  an  extract  from  a 
report  submitted  to  the  President's  Conference  on  Home  Building  and  Home 
Ownership,  which  included  A  Study  Sheet  of  Desirable  Standards  for  the 
Farm  House.  Copies  of  this  publication  have  been  supplied  to  all  extension 
field  workers  and  to  vocational  agricultural  teachers. 

SERVICE  WORK 

The  service  work  rendered  to  other  bureaus  and  other  departments  during 
the  past  year  has  been  greater  in  amount  and  more  varied  in  character  than 
ever  before.  The  accumulated  experience  in  the  engineering  problems  of  agri- 
culture and  the  intimate  contacts  maintained  inside  and  outside  the  depart- 
ment have  enabled  the  Bureau  of  Agricultural  Engineering  to  render  valuable 
service  in  the  procurement  of  structures,  machinery,  and  equipment  for  the 
research  and  development  work  of  other  bureaus  and  in  agricultural-engineering 
research  for  other  departments. 

Items  of  service  work  include  the  preparation  of  plans  and  specifications  as 
follows : 

For  the  Bureau  of  Animal  Industry,  a  poultry  fattening  and  feeding  station 
at  Beltsville,  Md. 

For  the  Arlington  Experiment  Farm  at  Rosslyn,  Va.,  a  garage  and  the  intro- 
duction of  60-cycle  electric  current  to  various  buildings. 

For  the  Bureau  of  Public  Roads  and  the  Forest  Service,  a  group  of  three 
buildings  at  Vancouver,  Wash.,  comprising  offices,  shops,  and  storage  space, 
for  storing  supplies  and  for  conditioning  and  storing  road-building  equipment. 
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For  the  Bureau  of  Public  Roads,  the  Forest  Service,  and  the  United  States 
Coast  Guard,  a  group  of  14  structures  on  Government  Island,  Calif.,  including 
an  administration  building,  barracks,  warehouses,  machine  shops,  garage,  trans- 
former house,  and  minor  buildings.  Approximately  one-half  of  this  work  was 
completed  during  the  fiscal  year. 

For  the  Bureau  of  Plant  Industry,  an  irrigation  system  for  Umatilla  field 
station  at  Hermiston,  Oreg.  The  station  covers  180  acres,  which  are  irrigated 
by  pumping  from  two  canals  with  lifts  varying  from  10  to  100  feet. 

For  general  distribution  there  were  prepared  designs  for  3  creameries,  6 
milk-handling  plants,  6  farm  milk  houses,  an  ice  house,  a  corncrib,  and  several 
minor  pieces  of  farmstead  equipment. 

Further  assistance  was  given  to  the  Bureau  of  Biological  Survey  in  connec- 
tion with  litigation  concerning  Malheur  Lake  Bird  Refuge  in  Oregon. 

The  investigation  for  the  Department  of  State  relating  to  probable  damages 
to  about  30,000  acres  of  agricultural  lands  on  Kootenai  River  in  Idaho  from 
the  construction  of  a  proposed  power  development  in  British  Columbia  has  been 
continued  in  cooperation  with  the  United  States  Geological  Survey. 


U.  S.  GOVERNMENT  PRINTING  OFFICE:  1932 


m 

*******  sr*iw?M 


REPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF 
ANIMAL  INDUSTRY 


United  States  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 
Washington,  D.  G .,  August  31, 193%. 
Sir:  I  present  herewith  the  report  of  the  Bureau  of  Animal  In- 
dustry for  the  fiscal  year  ended  June  30,  1932. 

J.  R.  Mohler,  Chief  of  Bureau. 
Hon.  Arthur  M.  Hyde, 

Secretary  of  Agriculture. 


activities  of  noteworthy  prominence 

The  work  of  the  Bureau  of  Animal  Industry  dealt,  during  the  last  year  as 
heretofore,  with  the  eradication  and  control  of  animal  diseases  and  parasites, 
the  enforcement  of  Federal  livestock  laws,  inspection,  and  research,  largely 
in  cooperation  with  the  States. 

This  report  summarizes  the  results  or  progress  of  the  principal  activities 
of  interest  to  the  public.  Further  details  are  available,  in  many  instances,  in 
research  and  regulatory  publications. 

foot-and-mouth  disease  eradication 

The  tenth  outbreak  of  foot-and-mouth  disease  in  the  United  States  appeared 
on  a  ranch  near  Buena  Park,  Orange  County,  Calif.,  in  April,  1932.  The  death 
of  4  hogs  and  lameness  in  many  others  on  a  ranch  where  4,000  hogs  were 
being  fed  on  garbage  attracted  the  attention  of  the  owner,  who  reported  the 
suspicious  conditions  to  county  officials  on  April  22.  Following  a  veterinary 
examination  of  animals,  a  rigid  quarantine  was  immediately  imposed  and  a 
guard  system  established.  Meanwhile  the  Bureau  of  Animal  Industry  assigned 
trained  men  to  cooperate  with  State  and  county  officials  and  their  forces. 

Through  a  series  of  diagnostic  tests,  a  positive  diagnosis  of  foot-and-mouth 
disease  was  reached  on  April  28,  and  the  digging  of  a  trench  for  the  disposi- 
tion of  the  herd  proceeded  immediately.  Slaughter  and  burial  of  the  infected 
herd  began  May  2. 

The  spread  of  this  highly  infectious  disease  was  restricted  to  4  premises  in 
Orange  County,  3  just  across  the  county  line  in  Los  Angeles  County,  and  1  in 
San  Bernardino  County.  The  last  infected  herd  was  slaughtered  May  8.  All 
indications  point  to  garbage  as  the  probable  source  of  infection.  A  more  com- 
plete discussion  of  the  outbreak  appears  in  the  report  of  the  Field  Inspection 
Division. 

tuberculosis  eradication 

The  cooperative  campaign  to  eradicate  bovine  tuberculosis  from  livestock 
continued  to  reduce  the  extent  of  this  disease.  Whereas  the  first  survey,  made 
in  1922,  disclosed  that  about  4  per  cent  of  the  cattle  in  the  United  States  were 
tuberculous,  a  survey  completed  in  June,  1932,  showed  a  reduction  of  the  dis- 
ease to  1.4  per  cent.  The  year's  activity  resulted  in  the  tuberculin  testing  of 
approximately  13,400,000  cattle,  of  which  about  250,000  reacted  and  were  re- 
moved for  slaughter. 

Four  States — Ohio,  Wisconsin,  Idaho,  and  North  Dakota — qualified  during 
the  year  for  recognition  as  modified  accredited  areas,  signifying  the  practical 
eradication  of  bovine  tuberculosis  within  their  borders.  This  progress  brings 
the  total  of  States  so  classified  to  eight.  The  campaign  has  continued  to 
receive  general  support  from  livestock  owners  and  the  public. 
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INFECTIOUS    ABORTION 

Through  independent  efforts  and  in  cooperation  with  eight  universities  and 
experiment  stations,  the  bureau  has  continued  its  search  for  improved  means 
of  combating  infectious  abortion.  The  year's  work  added  new  knowledge  of 
the  malady  and  also  confirmed  the  results  of  past  investigations.  Study  of  the 
eye  and  skin  as  channels  through  which  infection  of  the  disease  may  be  carried 
strengthened  the  belief  that  these  routes  may  be  important  under  natural 
conditions  of  exposure. 

Further  studies  on  the  possible  transfer  of  infection  from  swine  to  cattle 
and  from  cattle  to  swine  indicate  that  under  natural  conditions  cattle  rarely 
become  infected  with  Brucella,  abortus  of  the  swine  type  and  that  swine  prob- 
ably never  become  infected  with  the  bovine  type. 

Experiments  in  vaccination  with  cultures  of  low  virulence  and  also  vaccina- 
tion during  calfhood  gave  further  evidence  that  these  methods  of  combating 
infectious  abortion  can  be  made  to  serve  a  useful  purpose  in  handling  badly 
infected  herds  without  endangering  human  health  through  milk  infection. 

FEDERAL   MEAT   INSPECTION 

As  in  former  years,  the  Federal  meat-inspection  service  conducted  its  opera- 
tions on  an  extensive  scale.  More  than  77,000,000  food  animals — nearly  4 
per  cent  more  than  last  year — were  slaughtered  under  Federal  inspection. 
Besides  the  protection  that  meat  inspection  gives  the  public,  records  of  the 
service  have  indicated  commercial  trends.  During  the  year  exports  of  meat 
and  meat  food  products  decreased  12  per  cent  from  the  previous  year  and 
imports  were  7.5  per  cent  less. 

STOCKYARDS  AND  COMMISSION  RATES 

As  a  result  in  some  instances  of  orders  issued  by  the  Secretary  following 
formal  hearings  and  in  other  instances  through  voluntary  action  on  the  part 
of  commission  men,  schedules  of  lower  commission  rates  were  filed  and  put  into 
effect  during  the  year  at  several  livestock  markets.  It  is  estimated  that  the 
new  schedules  will  save  producers  who  patronize  those  markets  more  than 
$1,000,000  a  year  in  commission  charges.  Practically  all  stockyard  companies 
made  substantial  reductions  in  feed  charges,  resulting  in  further  material 
savings  to  producers  of  livestock. 

ANIMAL-HUSBANDRY  INVESTIGATIONS 

In  the  field  of  animal  husbandry  the  bureau  conducted  a  wide  range  of 
studies  on  the  principal  classes  of  domestic  livestock  and  also  on  meats,  wool, 
and  other  animal  products.  In  order  that  the  investigations  might  be  as  com- 
prehensive as  possible,  they  were  made  to  a  large  extent  in  cooperation  with 
State  experiment  stations  and  other  scientific  bodies. 

Experiments  with  beef  cattle  showed  that  wheat  when  fed  with  alfalfa  hay 
is  a  satisfactory  fattening  feed.  Low  prices  for  wheat  have  stimulated  numerous 
inquiries  concerning  it  as  a  feed  for  livestock.  The  creep-feeding  of  grain 
to  well-bred  calves,  under  southern  conditions,  resulted  in  materially  increased 
gains  and  in  a  finish  for  slaughter  at  an  earlier  age.  Research  with  dual- 
purpose  cattle  continued  to  show  that  ready  fleshing  and  large  milk  yields  may 
be  combined  in  animals  by  selective  breeding.  Several  dual-purpose  cows  each 
produced  more  than  10,000  pounds  of  milk  a  year  and  a  number  of  steers  of 
dual-purpose  breeding  topped  the  steer  market  on  which  they  were  sold. 

Experiments  with  sheep  continued  to  show  that  flushing,  the  practice  of  giving 
ewes  extra  feed  at  breeding  time,  materially  increased  the  lamb  crop.  Good  pas- 
ture was  especially  valuable  for  this  purpose.  The  investigation  showed  also 
that  ewes  which  gained  weight  in  the  winter  following  the  breeding  season  pro- 
duced more  total  weight  of  lamb  per  ewe  than  those  not  gaining.  Wool  research 
resulted  in  a  simplified  method  of  determining  the  yield  of  clean  wool  in  fleeces 
and  also  a  rapid  means  of  determining  the  fineness  of  wool. 

For  several  years  the  bureau  has  cooperated  with  other  branches  of  the 
department  and  with  11  State  experiment  stations  in  a  farm-power  survey. 
The  data  obtained  on  the  use  and  cost  of  keeping  farm  work  stock  indicate 
several  practical  means  of  getting  work  done  at  lower  costs.  Among  these 
are  improved  methods  of  management,  better  selection  of  feeds  and  rations, 
greater  use  of  pasture,  and  the  feeding  of  less  grain  during  periods  when  the 
stock  are  idle. 
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In  experiments  conducted  with  swine,  a  study  of  the  weight  of  pigs  at  birth, 
revealed  that  heavy  pigs  excel  light  ones  in  several  respects  closely  related  to 
profitable  pork  production.  Heavy  pigs  were  less  often  born  dead  and  made- 
better  gains  to  weaning  age,  with  less  mortality.  They  also  continued  to  gain, 
better  in  subsequent  feeding  periods.  Another  experiment  showed  that  sows 
reached  their  greatest  efficiency  in  pig  and  pork  production  at  between  two  and 
three  years  of  age. 

Experiments  with  meat  showed  tenderness  of  legs  of  lamb  to  be  increased  by 
ripening  in  cold  storage  at  approximately  38°  F.  for  about  a  week  after  slaughter. 
An  investigation  to  determine  the  best  method  of  keeping  smoked  hams  from 
July  to  February  without  refrigeration  indicated  that  wrapping  to  exclude  air 
and  light  was  desirable  only  in  part.  Air-tight  wrapping  was  unsatisfactory. 
The  meat  investigations  likewise  resulted  in  extensive  data  showing  the  rela- 
tionships between  factors  of  production  and  the  quality  of  meat. 

PARASITE  INVESTIGATIONS 

Progress  was  made  in  the .  scientific  study  of  the  transmission  of  animal 
parasites,  in  the  development  of  practical  control  measures,  and  in  the  treatment 
of  livestock  for  the  removal  of  parasites.  With  regard  to  the  experimental 
transmission  of  anaplasmosis  by  ticks,  two  species  were  shown  to  transmit 
anaplasmosis  from  infected  to  susceptible  bovines.  A  snail  prevalent  in  the 
Rocky  Mountain  region  was  found  capable  of  serving  as  an  intermediate  host  for 
the  common  sheep  liver  fluke  and  for  the  rumen  fluke  of  cattle.  Studies  of 
so-called  parasitic  livers  of  swine  showed  that  ascarid  larvae  are  associated 
with  and  probably  responsible  for  certain  liver  lesions. 

In  California,  liver-fluke  infection  in  sheep  has  been  almost  cleaned  up  over 
most  of  the  State,  and  the  campaign  against  this  parasite  was  extended  to 
Oregon,  Washington,  Idaho,  Utah,  and  Arizona.  Important  advances  were 
made  in  the  development  of  practical  control  measures  for  the  kidney  worm  of 
swine  which  is  widely  prevalent  in  the  South. 

VETERINARY  EDUCATION 

As  in  previous  years,  the  status  of  veterinary  education  continued  to  have  a 
significant  bearing  on  the  bureau's  work  and  on  the  livestock  industry.  In  con- 
trast with  the  situation  several  years  ago  when  student  enrollment  in  accred- 
ited veterinary  colleges  was  unusually  low,  the  present  number  shows  a  distinct 
upward  trend.  The  registration  of  freshmen  increased  from  436  to  462,  and  the 
total  attendance  of  all  classes  from  1,225  to  1,383.  The  number  of  graduates 
during  the  year  covered  by  this  report  was  252,  an  increase  of  42  over  the 
preceding  year.  There  are  11  accredited  veterinary  colleges  in  the  United 
States  and  12  recognized  foreign  veterinary  institutions. 

PERSONNEL 

At  the  beginning  of  the  fiscal  year  the  bureau  rolls  carried  4,570  employees 
of  all  grades  and  designations  in  Washington  and  in  the  field.  During  the 
fiscal  year  768  were  added  to  the  rolls,  727  by  appointment  or  reappointment, 
17  by  transfer  from  other  bureaus  or  departments,  and  24  by  reinstatement. 
During  the  same  period  54  employees  resigned,  28  died,  13  were  transferred  to 
other  bureaus  or  departments,  52  were  retired  under  the  amended  retirement 
act  of  May  29,  1930,  and  2  were  removed  for  cause.  Other  separations,  princi- 
pally of  agents,  unskilled  laborers,  and  seasonal  temporary  employees  numbered 
443,  making  the  total  separations  for  the  fiscal  year  592.  On  June  30,  1932,. 
the  bureau  rolls  carried  4,746  employees. 

PUBLICATIONS  AND  EXHD3ITS 

Publications  prepared  by  the  bureau  and  printed  by  the  Government  during- 
the  year  included  98  new  and  revised  documents.  Approximately  half  of  these 
dealt  directly  with  the  production  and  care  of  livestock;  the  remainder  were 
of  technical,  regulatory,  or  administrative  character.  In  addition,  bureau 
employees  contributed  123  manuscripts  on  various  phases  of  livestock  work 
and  research  to  periodicals  published  outside  the  department.  As  in  the  past, 
the  bureau  furnished  to  the  Press  Service  of  the  department  numerous  articles- 
on  activities  of  public  interest. 


Bureau  employees  also  participated  frequently  in  radio  broadcasts  in  addi- 
tion to  contributing  and  reviewing  a  large  volume  of  material  for  department 
radio  programs. 

In  cooperation  with  the  department's  Office  of  Exhibits,  the  bureau  fur- 
nished subject  matter  for  the  preparation  of  7  new  exhibits  and  the  revision 
of  14  others.  In  addition,  it  built  9  new  exhibits  and  revised  10  others.  The 
bureau  also  participated  in  the  preparation  and  revision  of  motion  pictures, 
lantern  slides,  maps,  and  other  pictorial  matter  for  which  there  is  an  exten- 
sive public  demand. 

The  work  of  the  various  divisions  of  the  bureau  is  presented  more  fully  in 
the  following  pages. 

ANIMAL  HUSBANDRY  DIVISION 

The  work  of  the  Animal  Husbandry  Division,  consisting  chiefly  of  research 
in  animal  husbandry,  including  poultry  husbandry,  was  conducted  under  the 
direction  of  E.  W.  Sheets,  chief. 

ANIMAL   GENETICS 

The  decline  in  general  vigor  which  has  been  going  on  for  several  years  in 
the  surviving  inbred  strains  of  guinea  pigs  used  in  the  bureau's  inbreeding 
investigations  has  been  materially  checked,  through  the  use  of  nonbrother- 
sister  matings  within  the  same  family  to  supplement  the  mating  of  litter  mates 
previously  used  exclusively  in  the  experiment. 

Of  the  five  inbred  strains  which  have  been  maintained  for  more  than  30 
generations  by  brother-sister  matings,  all  but  one  were  unable  to  maintain  them- 
selves, primarily  because  of  the  high  mortality  and  lack  of  fertility  resulting 
from  such  long-sustained  close  inbreeding.  It  is  significant  that  even  with 
the  improvement  brought  about  in  the  inbred  strains  by  this  change  in  breed- 
ing during  the  past  year,  the  total  weight  of  all  the  young  per  mating  for  any 
one  inbred  strain  was  not  half  so  much  as  for  the  noninbred  control  stock. 
Furthermore,  at  weaning  time  the  average  weight  of  young  per  mating  was 
not  so  great  for  any  of  the  crosses  made  between  inbred  strains  as  for  the 
control  stock.  This  fact  indicates  clearly  that  the  ill  effects  of  close  inbreed- 
ing in  this  experiment  were  not  entirely  removed  simply  by  mating  two  highly 
inbred  strains,  even  though  they  were  entirely  unrelated. 

Analysis  of  data  on  the  growth  of  guinea  pigs  showed  that  the  factors  on 
which  birth  weight  is  most  dependent  are  litter  size  and  length  of  gestation 
period,  which,  taken  together,  determine  more  than  60  per  cent  of  the  birth 
weight.  Weights  at  birth  are  correlated  with  all  later  weights,  but  the  cor- 
relation decreases  as  maturity  is  approached.  Gains  are  likewise  correlated 
with  all  later  weights,  but  the  farther  removed  the  weight  from  the  gain  con- 
cerned, the  lower  this  correlation.  First  litters  proved  to  be  a  poor  indication 
of  what  a  female  would  produce  later,  there  being  little  relation  between 
either  the  size  or  weight  of  first  litters  and  of  subsequent  ones. 

Swine-inbreeding  investigations  have  reached  the  fifth  generation  of  con- 
tinuous brother-sister  matings  in  one  line  each  of  Chester  White  and  Tam- 
worth  swine.  Both  fourth  and  fifth  generation  inbred  pigs  have  shown  marked 
improvement  in  vigor  and  gains  over  pigs  of  the  preceding  generations.  Al- 
though at  least  part  of  the  improvement  was  probably  due  to  improved  sea- 
sonal conditions  under  which  the  fourth  and  fifth  generation  pigs  were  raised, 
much  of  it  undoubtedly  has  been  the  result  of  a  hereditary  effect  brought 
about  by  the  elimination  of  the  less  desirable  breeding  animals  produced 
during  the  early  generations  of  inbreeding. 

ANIMAL   NUTRITION 

A  study  of  the  composition  of  lamb  carcasses  to  determine  the  relation  be- 
tween (1)  quality  and  firmness  of  carcass  fat  and  (2)  the  refractive  index 
and  moisture  content  of  the  external-fat  tissue  showed  a  high  negative  corre- 
lation between  moisture  content  and  the  quality  and  firmness  of  the  carcass 
fat,  and  a  positive  correlation  between  quality  and  firmness.  The  largest  factor 
influencing  the  variation  in  firmness  of  lamb  fat,  with  ordinary  feeding  meth- 
ods, was  found  to  be  the  quantity  of  fat  in  the  tissues  rather  than  any  varia- 
tion in  the  character  of  the  fat  itself. 
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A  continuation  of  the  studies  on  firmness  of  fat  of  swine  that  were  fed  rations 
containing  different  percentages  of  cottonseed  oil  showed  that  the  firmest  fat 
is  produced  when  cottonseed  oil  constitutes  4  per  cent  of  the  ration.  Larger 
percentages  caused  increased  softness  of  fat.  These  results  indicate  the 
possibility  of  feeding  swine  limited  quantities  of  cottonseed  oil,  such  as  in  cotton- 
seed meal,  with  less  adverse  effect  upon  the  character  of  the  fat  than  is  experi- 
enced with  many  other  oils,  such  as  peanut  or  soybean  oil. 

A  comparison  of  the  vitamin  A  content  of  eggs  nearly  devoid  of  yellow  pig- 
ment and  of  eggs  normally  pigmented  indicates  that  the  color  of  the  egg  is  not 
a  certain  index  of  vitamin  A  content.  Eggs  nearly  devoid  of  yellow  pigment, 
produced  on  diets  containing  cod-liver  oil,  contained  as  much  or  more  vitamin 
A  than  pigmented  eggs  produced  on  a  normal  diet.  Yellow  yolks  are,  however, 
usually  rich  in  vitamin  A. 

As  reported  last  year,  rice  bran  was  found  to  be  effective  in  preventing  the 
development  of  nutritional  perosis,  or  deforming  leg  weakness,  in  chicks.  In 
a  continuation  of  this  study,  the  antirachitic  properties  of  rice  bran  and  of  a 
perosis-producing  chick  diet  were  tested  on  rats.  Both  of  these  were  equally 
effective  when  fed  in  moderate  quantities  in  a  diet  favorable  to  the  production 
of  rickets,  in  preventing  as  well  as  curing  this  disease  in  rats.  These  results 
offer  further  evidence  that  perosis  is  probably  not  an  antirachitic  condition. 

Tests  of  rice  polish,  rice  bran,  and  certain  commercial  dry  yeast  products 
offered  on  the  market  for  poultry-feeding  purposes  showed  that  the  rice  by- 
products were  superior  to  the  yeast  products  in  vitamin  B  content. 

EXTENSION  ACTIVITIES 

During  the  year  the  Animal  Husbandry  Division  continued  to  cooperate, 
through  three  extension  representatives,  with  the  Extension  Service  and  State 
extension  workers  in  the  establishment  and  furtherance  of  special  livestock 
projects. 

The  use  of  the  products  of  livestock  as  substantial  contributions  to  "  live-at- 
home  "  programs,  in  order  to  reduce  outlays  of  cash,  increased  during  the  year. 

With  funds  specially  appropriated  for  the  purpose  and  in  cooperation  with 
the  State  agricultural  colleges  of  North  Carolina,  South  Carolina,  Georgia, 
Florida,  Alabama,  Louisiana,  and  Texas,  demonstration  work  with  beef  cattle, 
swine,  and  sneep  was  conducted  during  the  year.  The  essential  use  of  live- 
stock in  a  balanced  farm  program,  pasture  establishment  and  improvement, 
increased  quality  of  breeding  stock,  better  feeding  and  management  practices, 
and  the  proper  handling  of  meat  and  its  utilization,  were  phases  of  activity 
emphasized.  As  evidence  of  the  results  obtained,  in  Georgia,  for  example, 
more  than  800  purebred  cattle  were  introduced  during  the  year.  In  the  same 
State  permanent  pastures,  totaling  nearly  9,000  acres,  were  planted  by  449 
farmers,  and  648  farmers  conducted  cattle-feeding  demonstrations,  involving 
more  than  9,500  cattle. 

Meat  extension  work  was  expanded  during  the  year  in  response  to  a  demand 
from  States  for  such  service.  Proper  methods  of  dressing,  cutting,  and  pre- 
serving meat  were  demonstrated.  In  the  course  of  the  work  the  demonstrators 
used  the  carcasses  as  evidence  of  strong  and  weak  points  of  methods  of  pro- 
duction. As  the  result  of  this  work  in  Texas,  for  instance,  a  total  of  383  hog- 
slaughtering  and  pork-cutting  demonstrations  were  conducted  in  which  over 
1,000  hogs  were  slaughtered.  There  were  also  in  the  same  State  746  beef- 
slaughtering  and  cutting  demonstrations,  involving  more  than  1,500  cattle,  and 
97  lamb-slaughtering  and  cutting  demonstrations,  in  which  152  lambs  were  used. 
As  a  direct  result  of  this  extension  work  64,512  families  of  the  State  made  pro- 
vision for  their  home  meat  supply,  curing  for  that  purpose  a  total  of  338,000 
hogs,  and  canning  over  34,000  cattle  and  nearly  12,000  lambs.  In  another 
State — Louisiana — more  than  400,000  pounds  of  farm-dressed  meat  were 
preserved  as  a  result  of  this  cooperative  program.  Other  States  showed  similar 
results. 

In  connection  with  poultry-extension  work,  the  culling  and  feeding  programs 
which  have  been  stressed  in  the  past  are  being  utilized  extensively.  An  in- 
creased number  of  States  reported  extension  activities  with  turkeys.  In  24 
States  specially  organized  disease-eradication  programs,  popularly  known  as 
"grow  healthy  chicks"  campaigns,  were  carried  out.  Complying  with  fie 
demand  for  such  material,  the  department  assembled  a  film  strip  covering  tins 
subject. 
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MEAT  INVESTIGATIONS 

Meat  investigations  were  continued  in  cooperation  with  the  Bureaus  of 
Agricultural  Economics  and  Home  Economics  and  14  State  experiment  stations. 
Analysis  of  data  obtained  from  12  cooperative  experiments  comparing  good 
steer  calves  with  good  unbred  heifer  calves  showed  that  if  a  moderate  quantity 
of  kidney  and  crotch  fat  and  of  intermuscular  fat,  with  thick  covering  of  exter- 
nal fat,  is  desired  in  the  carcass,  the  typical  fed  heifer  should  be  slaughtered 
when  weighing  about  725  pounds  and  the  steer  when  weighing  about  850  pounds. 
These  and  previous  results  indicate  that  until  an  unbred  heifer  calf  becomes 
excessively  fat  any  price  discrimination  against  it  is  not  justified. 

A  study  of  the  production  factors  affecting  beef-carcass  grade  showed  that, 
in  general,  feeder-cattle  grade  and  total  gain  made  on  the  finishing  ration  were 
the  most  important  influences. 

Steer  calves  and  yearling  and  2-year-old  steers  of  the  higher  initial  weights 
within  a  feeder  grade  produced  in  general  slightly  higher  grading  carcasses  than 
the  lighter-weight  feeders  of  the  same  grade  when  total  gains  on  the  finishing 
ration  were  equal.  Among  steer  calves  and  yearling  steers  rapid  gain  within 
the  feeder  grade  was  also  a  definite,  although  minor,  factor  influencing  higher 
carcass  grade  when  total  gains  were  equal.  With  2-year-old  steers  and  with 
heifer  calves,  however,  rate  of  gain  had  little,  if  any,  influence  on  carcass  grade. 
There  was  a  tendency  for  the  older  steers  of  a  given  feeder  grade  to  produce 
higher-grading  carcasses  than  the  younger  steers  when  total  gains  were  equal. 
The  differences,  however,  were  not  large. 

Beef -carcass-grading  results  showed  that  the  following  factors  are  significant 
Indices  of  high  carcass  grade,  decreasing  in  importance  in  the  order  named : 
Abundant  and  extensive  marbling  of  lean,  high  degree  of  firmness  of  fat, 
wThite  color  of  fat,  and  light  cherry-red  or  bright  pink  color  of  lean.  In  addition, 
very  thick  flesh  and  external  fat  and  uniform  width  of  carcass  were  found  to 
be  reliable  indications  of  abundant  and  extensive  marbling,  thus  providing  meat 
graders  and  others  with  a  rather  definite  basis  for  judging  the  character  of 
marbling  of  "  unribbed  "   carcasses. 

Comparison  of  Wiltshire  sides  of  American,  Danish,  Irish,  Polish,  and  Swed- 
ish origin  were  continued.  Chemical  analyses  showed  that  the  American  Wilt- 
shires  contained  next  to  the  smallest  percentage  of  fat,  only  the  Swedish  sides 
containing  less.  These  results  offer  further  assurance  that  the  American  hog 
raiser  can  produce  export  hogs  of  a  type  to  meet  sucessfully  foreign  competi- 
tion on  the  English  market. 

A  method  for  estimating  the  fatness  of  a  hog  carcass  from  its  cutting  yields 
has  been  developed  from  a  study  on  598  carcasses.  This  method,  based  on  the 
high  correlation  of  the  combined  percentage  yield  of  back  and  leaf  fats  and 
belly  with  the  percentage  of  fat  (ether  extract)  in  the  edible  portion  of  the  car- 
cass, provides  an  equation  by  which  the  percentage  of  fat  of  the  carcass  may 
be  quickly  computed.  This  method  is  expected  to  be  useful  to  investigators  and 
others  who  desire  a  more  nearly  accurate  measure  of  fatness  of  hog  carcasses 
than  is  now  possible  under  packing-house  conditions. 

A  comparison  of  corn  and  brewers'  rice  as  basal  feeds  in  growing  and  fatten- 
ing rations  for  hogs  showed  no  significant  difference  in  palatability  of  the 
roasted  fresh  pork  produced  on  the  two  feeds.  The  carcasses  produced  on  the 
corn  ration  graded  medium  hard  in  firmness,  and  those  produced  on  brewers' 
rice  graded  hard. 

Investigations  showed  that  tenderness  of  legs  of  lamb  is  definitely  increased 
by  aging  or  ripening  them  in  cold  storage  at  a  temperature  of  36°  to  40°  F.  for 
from  7  to  10  days  after  slaughter.  In  a  comparative  study  of  American  Merino 
and  Tasmanian  Merino  lambs  receiving  similar  feeds  for  108  days,  there  were  no 
significant  differences  in  palatability  of  roasted  legs,  except  that  the  American 
Merino  lambs  had  a  more  desirable  flavor  of  lean.  The  final  feed-lot  weights  of 
these  lambs  averaged  84.9  pounds  and  the  Tasmanians  65.2  pounds;  dressing 
percentages  of  the  cold  carcasses  were  41.1  and  38.1,  respectively.  The  corre- 
sponding carcass  grades  were  high  medium  and  medium.  This  study  was  con- 
ducted in  cooperation  with  the  Ohio  Agricultural  Experiment  Station. 

In  a  test  to  determine  satisfactory  methods  for  curing  lamb,  a  light  (50°  to 
60°)  sweet  pickle  or  a  mild  dry  cure,  consisting  of  5  pounds  of  salt,  4  pounds 
of  sugar,  and  3  ounces  of  saltpeter,  per  100  pounds  of  meat,  proved  to  be  the 
most  satisfactory.  Cures  without  sugar  or  with  only  small  quantities  were 
less  satisfactory  from  the  standpoint  of  the  palatability  of  the  cooked  meat. 
Legs  and  shoulders,  especially  the  former,  were  better  adapted  to  curing  than 
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were  the  other  cuts.  After  winter  storage  for  six  months  at  atmospheric  tem- 
peratures there  was  no  indication  of  spoilage  in  any  of  the  meat,  but  the  lean 
had  become  hard  and  the  fat  somewhat  strong.  All  cuts  were  soaked  and  sim- 
mered before  being  tested  for  palatability.  Efforts  are  being  continued  to  de- 
velop new  methods  that  may  be  more  desirable  for  the  curing  of  lamb  cuts,  but 
at  present  canning  is  recommended  as  the  most  satisfactory  method  for  the 
preservation  of  all  cuts  except  the  leg. 

Results  of  a  test  at  Beltsville,  Md.,  indicate  that  when  smoked  hams  are 
held  from  July  to  February  at  ordinary  temperatures  they  keep  best  when 
'wrapped  to  exclude  only  part  of  the  air  and  light.  Wrapping  also  served  as  a 
protection  from  the  skipper  fly.  Air-tight  wrapping,  however,  was  unsatis- 
factory. Spoilage  occurred  in  smoked  hams  wrapped  in  parchment  paper, 
placed  in  cloth  bags,  and  the  whole  thickly  coated  with  paraffin.  Hams  in- 
closed in  air-tight  rubber  bags  also  spoiled. 

During  the  year  the  carcasses  or  parts  of  carcasses  of  227  cattle,  794  hogs, 
and  812  lambs  were  studied  at  the  division's  meat  laboratories. 

RECORD-OF-PERFORMANCE   STUDIES 

Performance  studies  were  continued,  principally  with  cattle  and  swine. 
Special  consideration  was  given  to  production  efficiency,  including  both  breed- 
ing and  feeding  performance,  as  well  as  to  carcass  yield  and  quality  of  the 
meat  produced. 

Detailed  data  were  obtained  on  3  purebred  Shorthorn  calves — 2  steers  and 
1  heifer — of  similar  breeding,  handled  alike  and  receiving  all  the  feed  they 
would  eat.  From  birth  weights  to  final  feed-lot  weights  the  average  daily 
gains  ranged  from  1.37  to  1.42  pounds;  the  number  of  pounds  of  feed  consumed 
(expressed  as  grain  equivalent,  excluding  milk)  for  each  pound  of  cold  carcass 
ranged  from  6.18  to  7.25  pounds ;  dressing  percentages,  from  58.27  to  60.64 ; 
slaughter  grade,  from  73.3  to  81 ;  and  carcass  grade,  from  75.08  to  83.36. 

A  calculation  based  on  the  ranges  of  the  three  animals,  in  efficiency  of  pro- 
duction and  quality  of  carcass,  indicates  efficiency  of  production  to  be  worth 
approximately  40  points  and  quality  60  points  in  determining  the  value  of  a 
beef  animal  for  meat  production.  These  figures  used  in  further  calculation 
gave  performance  scores,  for  the  steers  and  heifer,  of  78,  78,  and  75,  respectively. 
The  evaluation  of  beef-cattle  performance  by  the  method  outlined  is  subject, 
of  course,  to  modification  by  further  research. 

The  variability  of  the  results  obtained  in  the  year's  performance  studies 
with  swine  again  emphasized  the  possibilities  for  swine  improvement  through 
selection  and  breeding.  Performance  data  were  obtained  on  10  litters  of  pigs. 
Test  groups  of  four  pigs  from  each  litter,  all  self -fed  on  the  same  feeds,  made 
average  daily  gains  ranging  from  0.75  to  1.52  pounds.  Feed  consumed  per 
100  pounds'  gain  for  the  10  groups  showed  wide  variation,  ranging  from  456.9 
to  353.4  pounds. 

Two  barrows  and  one  gilt  from  each  of  the  test  groups  were  slaughtered, 
and  detailed  carcass  observations  were  made.  Dressing  percentages  ranged 
from  72.4  to  78.4.  Cutting  yields  of  the  carcasses,  based  on  final  feed-lot  weights 
of  approximately  225  pounds,  varied  in  percentage  of  ham  from  13.8  to  15.1 ; 
of  bacon,  from  9.1  to  10.1 ;  of  shoulder,  from  7.1  to  7.9 ;  of  loin,  from  10.1  to  11.5 ; 
and  of  fatback,  from  7.1  to  9.2. 

BEEF  AND  DUAL-PURPOSE  CATTLE  INVESTIGATIONS 

Research  in  beef  production  was  conducted  during  the  year  at  24  Federal  and 
State  experiment  stations. 

BEEF-CATTLE  BESEARCH  IN  EASTERN  UNITED  STATES 

A  3-year  experiment  conducted  at  Lewisburg,  W.  Va.,  in  cooperation  with 
the  West  Virginia  Agricultural  Experiment  Station,  to  compare  grass  alone 
and  grass  supplemented  with  corn  and  cottonseed  meal  for  fattening  2-year-old 
steers,  was  completed.  Steers  that  were  grazed  140  days  and  fed  a  grain 
supplement  for  the  last  84  days  were  more  profitable  than  similar  steers  on 
grass  alone  for  140  days  or  steers  receiving  a  grain  supplement  throughout  the 
entire  grazing  period.  There  were  no  significant  differences  in  gains  and 
returns  from  steers  kept  on  grass  for  196  days  and  fed  grain  for  the  last  56 
days  and  those  from  steers  removed  from  pasture  and  fed  grain  in  dry  lot 
during  the  last  56  days  of  the  period.     The  system  of  feeding  grain  on  grass 
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as  a  finishing  ration  during  the  latter  part  of  the  grazing  period  has  been 
proved  to  be  entirely  practicable  in  sections  where  grass  is  abundant  and  grain 
limited. 

At  the  United  States  Animal  Husbandry  Experiment  Farm,  Beltsville,  Md.r 
in  a  comparison  of  hand-feeding  and  self-feeding  of  yearling  steers  on  wheat 
and  alfalfa  hay,  for  168  days,  the  self-fed  steers  consumed  more  wheat  and 
less  hay  and  made  slightly  greater  but  not  such  economical  gains.  How- 
ever, the  differences  were  so  slight  as  to  indicate  that  steers  on  full  feed  may 
be  fed  satisfactorily  from  a  self-feeder  at  a  considerable  saving  of  labor.  The 
results  were  in  accord  with  those  of  similar  work  the  previous  year.  The* 
two  years'  work  also  showed  clearly  that  wheat,  when  fed  with  alfalfa-  hay, 
is  a  satisfactory  fattening  feed  for  beef  cattle,  a  fact  of  considerable  value  to 
both  grain  and  livestock  producers  in  times  of  wheat  surplus. 

For  the  third  consecutive  year  grazing  experiments  in  cooperation  with  the 
Bureau  of  Plant  Industry  to  determine  the  rate  of  stocking  and  system  of 
pasture  management  that  will  produce  maximum  cattle  gains  per  acre  on 
improved  pasture  of  mixed  seeding  showed  that  continuous  heavy  grazing  at 
the  rate  of  one  steer  per  acre  produced  the  greatest  gains,  even  though  the 
alternately  grazed  paddocks  contained  more  forage  at  all  times.  For  the 
heavy  continuous  grazing  the  gains  per  acre  were  343  pounds,  as  compared 
with  296  pounds  for  the  alternate  heavy  grazing  and  167  for  the  light  contin- 
uous grazing  at  the  rate  of  2  acres  per  yearling  steer.  Likewise,  heavy  con- 
tinuous grazing  was  found  to  be  most  favorable  to  the  establishment  of  Canada 
and  Kentucky  bluegrass  and  white  Dutch  clover. 

Results  of  a  test  of  the  palatability  of  various  pasture  plants  for  beef  cattle 
showed  bromegrass  to  be  the  most  palatable  of  the  grasses  tested,  followed 
in  the  order  named  by  Italian  and  perennial  ryegrasses,  meadow  fescues, 
and  German  mixed  bent.  In  this  test  all  the  legumes  were  preferred  by  the 
cattle  to  any  of  the  grasses.  The  palatability  of  Kentucky  bluegrass  and 
orchard  grass  seems  to  be  greatly  reduced  early  in  the  season  unless  they  are 
grazed  closely  enough  to  prevent  early  seed-head  formation. 

BEEF-CATTLE  EESEAECH  IN  THE  MIDDLE  WESTERN  STATES 

At  Sni-a-Bar  Farms,  Grain  Valley,  Mo.,  in  cooperation  with  the  Missouri 
Agricultural  Experiment  Station,  one  year's  work  has  been  carried  on  to  com- 
pare rations  of  (1)  shelled  corn  and  cottonseed  meal  and  (2)  cracked  corn 
and  cottonseed  meal,  each  ration  with  and  without  molasses,  for  creep-feeding 
of  suckling  beef  calves.  These  experiments  showed  that  the  shelled-corn  and 
cottonseed-meal  ration  was  the  most  economical.  Cracking  the  corn  and  adding 
molasses  to  the  ration  increased  the  quantity  of  feed  consumed,  but  did  not 
increase  the  rate  of  gain. 

In  the  first  year  of  grazing  investigations  at  Sni-a-Bar  Farms  to  determine 
under  which  method  of  pasture  management  the  greatest  beef-cattle  gains  per 
acre  are  obtained,  yearling  beef  heifers  gained  85  pounds  per  acre  on  25  acres 
of  bluegrass  pasture  grazed  continuously  from  April  22  to  November  19, 
whereas  a  similar  group  of  heifers  gained  only  68  pounds  per  acre  during  the 
same  time  on  25  acres  of  bluegrass  pasture  divided  into  three  parts  and  grazed 
in  rotation  by  weekly  periods.  A  third  group  grazed  on  10  acres  of  Korean 
lespedeza  pasture  between  July  16  and  September  1,  and  on  25  acres  of  blue- 
grass  pasture  for  the  remainder  of  the  grazing  period,  gained  71  pounds  per 
acre  on  the  lespedeza  and  91  pounds  on  the  bluegrass  pasture. 

BEEF-CATTLE  RESEARCH  IN  THE  SOUTH 

Investigations  in  cooperation  with  the  Mississippi  Agricultural  Experiment 
Station  at  McNeill,  Miss.,  showed  that  burned-over  native-grass  pastures  pro- 
duced earlier  grazing  by  several  weeks  than  improved  pastures.  Where  such 
pastures  are  available  they  can  be  used  to  advantage  in  the  spring  as  supple- 
ments to  the  improved  pastures,  which  are  superior  for  summer  and  fall  grazing. 

At  Jeanerette,  La.,  in  cooperation  with  the  Louisiana  Agricultural  Experi- 
ment Station,  steer  calves  creep  fed  on  a  grain  mixture  of  4  parts,  by  weight, 
of  brewers'  rice  and  1  part  cottonseed  meal  for  a  period  of  154  days  pre- 
vious to  weaning  weighed  492  pounds  when  weaned  as  compared  with  419 
pounds  for  those  not  creep  fed.  Creep-fed  heifer  ealves  weighed  457  pounds  and 
those  not  creep  fed  399  pounds.  At  the  end  of  a  dry-lot  fattening  period  of 
56  days  after  weaning  the  creep-fed  steer  calves  weighed  586  pounds,  as  com- 


BUREAU   OF   ANIMAL   INDUSTRY  9 

pared  with  491  pounds  for  the  steers  not  creep  fed  before  weaning,  indicating 
that  creep  feeding  of  a  supplement  for  a  5 -month  period  prior  to  weaning  pro- 
duced as  great  total  gains  as  did  a  2-month  fattening  period  after  weaning 
in  the  case  of  noncreep-fed  calves.  Creep  feeding  thus  enables  well-bred  calves 
to  attain  suitable  slaughter  condition  at  an  earlier  age,  affording  a  means  of 
marketing  them  ahead  of  the  usual  heavy  runs  of  older  fat  cattle. 

Beef  cows  were  wintered  satisfactorily  in  southern  Louisiana  on  pasture 
supplemented  with  2  pounds  of  cottonseed  meal  and  approximately  1  pound  of 
rice  straw  per  head  daily,  at  about  three-fifths  the  cost  of  wintering  in  barn 
or  lot  on  a  ration  of  2  pounds  of  cottonseed  meal,  50  pounds  of  corn  and 
sorghum  silage,  and  2.5  pounds  of  rice  straw  per  cow. 

Two  years'  grazing  experiments  at  Jeanerette,  La.,  indicate  that  Bermuda 
grass  and  white  Dutch  clover  pasture  containing  some  carpet,  Vasey,  and 
Dallis  grass  will  carry  satisfactorily  2-year-old  beef  cattle  from  March  1  to 
November  1  at  the  rate  of  one  head  per  acre,  with  gains  of  approximately  150 
pounds  per  head  during  that  time.  An  increase  of  about  30  per  cent  in  the 
rate  of  grazing  decreased  the  amount  of  gain  per  acre  nearly  40  per  cent. 

In  experiments  at  the  same  station  to  determine  the  relative  feeding  values 
of  field-cured  and  artificially  cured  hays  no  apparent  difference  was  found  in 
the  palatability  of  Bermuda-grass  and  white-clover  hay  partly  cured  and  that 
wholly  cured  by  artificial  heat,  nor  in  the  gains  produced  on  2-year-old  beef 
heifers  with  these  feeds.  Sun-cured  hay  of  excellent  quality  was  less  palatable 
than  the  kiln-cured  hay  and  produced  considerably  less  gain.  Heifers  fed 
sun-cured  soybean  hay  gained  less  than  did  those  fed  the  same  hay  kiln  cured, 
and  the  former  hay  was  less  palatable. 

Pasture  investigations  conducted  at  the  Georgia  Coastal  Plain  Experiment 
Station  at  Tifton  in  cooperation  with  the  Bureau  of  Plant  Industry  showed 
that  yearling  steers  on  fertilized  pastures  gained  more  than  three  times  as 
much  as  did  similar  steers  on  unfertilized  pastures. 

At  Experiment,  Ga.,  in  cooperation  with  the  Georgia  Agricultural  Experi- 
ment Station,  an  investigation  was  carried  on  in  which  three  lots  of  10  yearling 
steers  each  were  fed  112  days  to  determine  the  value  of  molasses  in  replacing 
corn  in  a  ration  with  cottonseed  meal  and  hulls.  Steers  fed  shelled  corn  with 
no  molasses  made  somewhat  greater  gains  and  showed  more  finish  than  did 
those  fed  a  ration  of  3  parts,  by  weight,  of  corn  and  1  part  molasses  and  much 
greater  gains  and  more  finish  than  did  those  fed  equal  parts,  by  weight,  of 
corn  and  molasses. 

BEEF-CATTLE  RESEAKCH  IN  THE  SOUTHWESTERN   STATES 

At  Big  Spring,  Tex.,  in  cooperation  with  the  Texas  Agricultural  Experiment 
Station  and  Extension  Service  and  the  Bureau  of  Plant  Industry,  four  lots  of 
steers  were  fattened  to  determine  the  relative  advantage  of  threshing  or  grind- 
ing milo  heads  to  be  fed  with  sumac  fodder.  Steers  fed  ground,  unthreshed 
milo  heads  for  180  days  averaged  56  pounds'  greater  gain  per  head  than  those 
fed  unground,  threshed  milo,  indicating  that  grinding  was  desirable  but  that 
threshing  was  unnecessary.  These  results  show  that  Texas  cattle  can  be 
fattened  very  satisfactorily  on  home-grown  feeds,  such  as  grain  sorghums. 

At  Beeville,  Tex.,  in  cooperation  with  the  Texas  Agricultural  Experiment  Sta- 
tion, a  comparison  was  made  of  feeds  for  calves.  The  rations  consisted  of 
ground  hegari  and  kafir  heads  and  ground  hegari  stover  fed  with  (1)  ground 
ear  corn  and  ground  hegari  stover  and  (2)  ground  ear  corn  and  ground  sumac 
fodder,  cottonseed  meal  being  included  in  each  ration.  The  animals  were  fed 
for  182  days.  The  value  of  limestone  flour  in  a  grain-sorghum  fattening  ration 
was  also  investigated.  As  in  a  similar  experiment  last  year,  hegari  stover  again 
proved  to  be  a  more  economical  feed  than  the  sumac  fodder.  It  produced  a  gain 
of  349  pounds,  as  compared  with  327  pounds  for  the  latter,  and  also  appeared  to 
be  more  palatable  to  the  cattle.  In  this  year's  test  the  calves  receiving  lime- 
stone flour  produced  9.3  per  cent  more  gain  and  returned  $1.63  more  per  head 
than  did  those  not  furnished  this  supplement. 

An  experiment  in  creep-feeding  calves  on  the  range  was  conducted  near 
Encinal,  Tex.,  in  cooperation  with  the  Bureau  of  Plant  Industry  and  the  Texas 
Agricultural  Experiment  Station  and  Extension  Service.  Forty-eight  calves 
creep  fed  on  an  average  ration  of  about  7.2  pounds  of  a  mixture  of  4  parts 
ground  milo  and  1  part  cottonseed  meal  for  160  days  before  weaning  made  an 
average  total  gain  of  223  pounds,  as  compared  with  109  pounds  per  head 
averaged  by  46  calves  not  creep  fed.     In  addition  to  their  increased  weight  the 
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value  of  the  creep-fed  calves  was  one-half  cent  per  pound  more.  However,  this 
method  of  feeding  a  concentrate  on  the  range  to  calves  before  weaning  can  be 
recommended,  if  at  all,  only  when  low-priced  concentrates  are  available  and 
when  it  is  possible  to  provide  creeps  at  several  convenient  watering  places. 

BEEF-CATTLE  RESEARCH  IN  WESTERN  RANGE  AREAS 

At  the  United  States  Range  Livestock  Experiment  Station,  Miles  City,  Mont., 
in  cooperation  with  the  Montana  Agricultural  Experiment  Station,  cows  win- 
tered on  the  range  without  supplemental  feed  produced  calves  only  slightly  less 
in  weight  than  the  calves  of  cows  fed  75.1  pounds  of  cottonseed  cake  per  head 
during  77  days  of  a  156-day  wintering  period.  The  difference  in  average 
weights  was  less  than  10  pounds — not  enough  to  justify  the  extra  feed  cost 
during  the  mild  winter  which  prevailed. 

In  a  plane-of-nutrition  experiment,  covering  113  days  of  winter  feeding  and 
208  days  of  summer  range,  to  study  the  effects  of  feeding  high,  medium,  and 
low  levels  of  feed,  the  low-plane  steer  calves  gained  234.9  pounds  and  were  most 
profitable.  The  medium-plane  steers  gained  260.9  pounds,  but  at  a  higher  feed 
cost.  The  high-plane  steers  gained  277  pounds,  but  were  the  least  profitable 
because  of  still  higher  feed  cost.  The  low-plane  steers  received  a  ration 
of  4.2  pounds  of  alfalfa  hay  and  7.6  pounds  of  mixed  straw  during  the  winter- 
feeding  period. 

In  a  similar  test  with  yearling  steers,  involving  116  days  of  winter  range, 
30  days  of  lot  feeding,  and  216  days  of  summer  range,  medium-plane  steers  fed  a 
ration  of  9.3  pounds  of  alfalfa  hay  and  10.1  pounds  of  mixed  straw  were  the 
most  profitable. 

Results  with  a  third  group  of  steers  wintered  as  1-year-old  and  2-year-old 
cattle  were  in  favor  of  the  low-plane  steers  as  regards  profit,  even  though  the 
high-plane  steers  made  most  gain  in  the  281-day  feeding  period,  had  the  lowest 
shrinkage  in  weight,  and  highest  carcass  yield. 

Heifer  calves  wintered  on  a  ration  of  about  6  pounds  of  alfalfa  hay  and  7.9 
pounds  of  mixed  straw  produced  only  26.6  pounds  less  total  winter  and  summer 
gain  than  heifers  full-fed  alfalfa  hay,  and  were  more  profitable. 

At  the  North  Montana  branch  station,  Havre,  Mont.,  in  cooperation  with  the 
Montana  Agricultural  Experiment  Station,  oat  hay  proved  to  be  superior  to 
alfalfa,  sweetclover,  or  bluejoint  hay,  and  to  corn  fodder  for  wintering  beef 
cows.  Corn  fodder  produced  slightly  lower  total  gains  than  did  the  other 
roughages,  which  were  essentially  alike. 

In  a  comparison  of  full  feeding  and  limited  feeding  of  alfalfa  hay  and  oat 
straw.  3-year-old  heifers  that  had  been  full-fed  each  of  the  three  previous  win- 
ters averaged  58.8  pounds  more  in  weight  and  their  calves  12.8  pounds  more  at 
weaning  time  than  a  similar  lot  limited  to  a  ration  of  5  pounds  of  alfalfa  hay 
and  oat  straw  during  the  same  periods. 

At  the  Ardmore  Field  Station,  Ardmore,  S.  Dak.,  experiments  in  wintering 
steers  demonstrated  that  a  ration  of  13  pounds  of  sorgo  fodder  produced  greater 
gains  during  the  wintering  period  than  did  rations  of  8  pounds  of  alfalfa  hay 
and  4  pounds  of  oat  straw  or  16  pounds  of  silage  and  4  pounds  of  oat  straw.  The 
sorgo-fed  steers  also  gained  more  rapidly  than  the  other  lots  on  pasture  the 
following  spring. 

Steers  fed  a  supplement  of  ground  barley  on  pasture  gained  122  pounds  more 
per  head  during  the  summer  grazing  period  than  did  those  pastured  without 
grain  supplement,  the  former  also  selling  at  a  dollar  more  per  100  pounds. 

A  3-year  range  study  in  North  Park,  Colo.,  and  in  Saratoga  Valley,  Wyo..  in 
cooperation  with  the  Bureau  of  Agricultural  Economics  and  the  State  agricul- 
tural experiment  stations  of  Colorado  and  Wyoming,  has  been  completed.  The 
data  show  that  ranches  on  which  pasture  breeding  was  practiced  averaged  a 
69.7  per  cent  calf  crop,  whereas  the  corresponding  percentage  on  ranches  where 
open-range  breeding  was  used  was  62.7  per  cent.  This  same  difference  in  calf 
crop  in  favor  of  pasture  breeding  was  also  obtained  in  1931. 

DUAL-PURPOSE   CATTLE   RESEARCH 

The  study  to  determine  the  mode  of  inheritance  of  milking  and  beef  charac- 
teristics in  dual-purpose  cattle  and  the  possibilities  of  fixing  these  characteristics 
in  high  degree  so  that  they  may  be  transmitted  with  uniformity  and  regularity 
was  continued  at  Beltsville,  Md.,  Middlebury,  Vt..  and  Miles  City,  Mont.,  and  in 
cooperation  with  the  State  agricultural  experiment  stations  of  Indiana,  Min- 
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nesota,  Missouri,  North  Dakota,  and  Florida.  Results  show  that  a  large  per- 
centage of  the  foundation  cows  in  these  herds  produce  milk  abundantly  and  are 
transmitting,  to  a  high  degree,  the  characteristic  of  ready  fleshing  to  their  off- 
spring. During  the  past  year  several  cows  of  the  different  herds,  on  two  milk- 
ings  a  day,  each  produced  more  than  10,000  pounds  of  milk  containing  more  than 
400  pounds  of  butterf  at. 

During  the  year  data  obtained  on  12  dual-purpose  Shorthorn  steers  showed 
satisfactory  beef-producing  ability.  At  Waseca,  Minn.,  in  cooperation  with  the 
Minnesota  Agricultural  Experiment  Station,  10  of  the  steers  were  group-fed 
on  skim  milk,  grain,  and  pasture  until  320  days  of  age,  and  then  were  full-fed 
for  160  days,  when  they  averaged  1,004  pounds  in  weight.  Their  average  daily 
gain  during  the  full-fed  period  was  more  than  2  pounds.  Eight  of  these  steers 
at  an  average  weight  of  1,045  pounds,  marketed  as  one  lot,  topped  the  steer 
market  at  South  St.  Paul,  Minn.,  the  day  they  were  sold.  The  remaining  2  of 
the  12  steers  were  raised  and  slaughtered  at  the  bureau's  experiment  farm  at 
Beltsville,  Md.  These  animals  have  furnished  detailed  data  including  carcass 
and  meat-quality  observation. 

Body-measurement  studies  on  beef  and  dual-purpose  Shorthorn  calves  were 
begun  at  the  Beltsville  farm  in  January,  1931.  Eacn  calf  born  since  that  time 
has  been  measured  at  56-day  intervals.  The  accumulated  data  on  48  calves, 
of  which  32  were  dual  purpose  and  16  were  beef,  tend  to  show  that  there  is 
little  or  no  skeletal  difference  between  these  two  types  of  calves,  but  that  as 
the  animals  grow  older,  growth  differences  take  place  which  become  more  pro- 
nounced as  age  increases.  Of  all  the  measurements  taken,  only  one  showed  a 
statistically  significant  difference  between  the  two  types  at  the  age  of  3  days, 
but  at  30  days  of  age  approximately  50  per  cent  showed  significant  differences. 
The  measurements  of  girth  and  width  of  body  showed  the  most  consistent 
differences.  The  more  strictly  skeletal  measurements  on  the  two  types  disclosed 
that  the  differences  observed  in  the  various  body  measurements  as  the  animal 
grew  older  were  due  more  to  variations  in  thickness  of  flesh  than  to  variations 
in  the  skeletons  of  the  animals. 

SHEEP,  GOAT,  AND  ANIMAL-FIBER  INVESTIGATIONS 

Research  in  problems  of  the  sheep,  goat,  and  animal-fiber  industries  was  con- 
ducted at  12  Federal  and  State  experiment  stations,  1  wool-scouring  plant,  1 
mohair  mill,  and  1  hospital  clinic  for  testing  the  nutritive  value  of  goat's  milk 
for  infant  feeding. 

FARM-SHEEP  INVESTIGATIONS 

Studies  of  the  sheep-carrying  capacity  of  various  forage-crop  pastures  at 
Beltsville,  Md.,  show  that  on  an  average  for  the  past  decade  soybeans  rank 
first,  corn  and  velvet  beans  second,  oats  and  peas  third,  wheat  fourth,  barley 
fifth,  and  rye  sixth  in  average  annual  sheep-days'  grazing  provided  per  acre. 

Results  of  experiments  at  Beltsville,  Md.,  to  determine  the  value  of  flushing, 
the  practice  of  giving  ewes  extra  feed  at  breeding  time  to  increase  the  lamb 
crop,  again  emphasized  the  value  of  good  pasture  for  this  purpose.  Ewes 
flushed  on  extra-good  pasture  produced  140  lambs  per  100  ewes,  as  compared 
with  136  lambs  per  100  ewes  for  those  flushed  with  grain  on  mediocre  pasture. 
The  control  lot  of  unflushed  ewes  produced  only  126  lambs  per  100  ewes.  It  is 
of  particular  interest  that  in  1931  these  control  ewes  when  flushed  on  extra- 
good  pasture  had  produced  164  lambs  per  100  ewes.  At  Middlebury,  Vt.,  inves- 
tigations showed  that  ewes  on  winter  feed  could  be  flushed  quite  as  satisfac- 
torily with  a  ration  of  good-quality  alfalfa  hay  and  corn  silage  as  could  ewes 
on  good  pasture  or  on  grain  and  pasture. 

For  the  third  consecutive  year  at  the  Middlebury  station  the  superiority  of 
alfalfa  hay  to  timothy  hay  for  growing  ewe  lambs  was  demonstrated.  Ewe 
lambs  fed  second-cutting  alfalfa  hay,  0.75  pound  of  grain,  and  1.5  pounds  of 
corn  silage  per  head  daily  for  168  days  gained  an  average  of  26.2  pounds, 
whereas  similar  lambs  fed  the  same  ration  for  the  same  length  of  time,  with 
timothy  hay  substituted  for  alfalfa,  gained  only  5.9  pounds  per  head. 

At  the  Belle  Fourche  Field  Station,  Newell,  S.  Dak.,  feeding  results  with  600 
lambs  showed  that  wheat,  barley,  and  oats  were  about  equal  in  feeding  value 
when  fed  in  combination  with  pressed  beet  pulp  and  alfalfa  hay  and  were  from 
88  to  90  per  cent  as  efficient  as  corn  and  alfalfa.  Adding  pressed  beet  pulp 
to  an  oats  and  alfalfa  ration  increased  the  efficiency  of  the  ration  about  10  per 
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cent,  but  did  not  increase  gains  when  added  to  a  barley  and  alfalfa  ration.  The 
addition  of  beet  tops  to  a  ration  of  wheat  and  oats  (equal  parts  by  weight), 
pressed  beet  pulp,  and  alfalfa  hay  improved  the  efficiency  of  this  ration  and 
resulted  in  cheaper  gains. 

Similar  lots  of  suckling  lambs  at  the  same  station  gained  277  pounds  per  acre 
on  sweetclover  pasture,  234  pounds  per  acre  on  mixed  tame-grass  pasture,  and 
208  pounds  per  acre  on  alfalfa  pasture,  as  compared  with  a  gain  of  21  pounds 
per  acre  on  native  range.  Weaned  lambs  harvesting  standing  corn  and  given,  a 
supplement  of  beet  tops  and  alfalfa  hay  returned  $1.03  per  bushel  for  the  corn 
and  netted  $30.66  per  acre  for  the  crop,  on  the  basis  of  7  cents  per  pound  for 
finished  lambs  and  charges  of  $6  an  acre  for  the  beet  tops  and  $8  a  ton  for  the 
alfalfa  hay  consumed. 

The  results  of  sheep-management  studies  at  the  McNeill  (Miss.)  Experiment 
Station  indicated  that  an  allowance  of  extensive  pasture  range,  without  medici- 
nal treatment  for  the  control  of  internal  parasites,  was  more  effective  in  keeping 
sheep  and  lambs  in  thrifty  condition  than  the  use,  on  heavily  stocked  pastures, 
of  medicinal  treatment  every  two  weeks.  The  treatment  consisted  in  alternate 
dosing  (1)  withl  per  cent  copper  sulphate,  and  (2)  with  a  mixture  of  1  per  cent 
copper  sulphate  and  1  per 'cent  of  40  per  cent  nicotine  sulphate,  in  water. 

RANGE- SHEEP  INVESTIGATIONS 

In  tests  at  the  United  States  Sheep  Experiment  Station,  Dubois,  Idaho,  to 
determine  the  usefulness  of  Southdown  rams  under  western  range  conditions, 
these  rams,  though  smaller,  gave  better  results  than  Corriedale  and  Rambouillet 
rams,  even  under  adverse  weather  conditions.  In  this  test  lambs  were  pro- 
duced by  95  per  cent  of  the  ewes  bred  to  Southdown  rams,  92  per  cent  of  those 
bred  to  Corriedale  rams,  and  89  per  cent  of  those  bred  to  Rambouillet  rams, 
indicating  conclusively  that  the  Southdown  ram  is  at  no  disadvantage  on  the 
range.  Of  the  lambs  sired  by  Southdown  rams,  70  per  cent  were  fat  enough 
for  slaughter  when  they  were  shipped  to  market  at  weaning  time.  On  the 
Chicago  market  they  were  appraised  by  packer  buyers  at  slightly  ^above  the  top 
of  the  market  for  the  day,  an  indication  of  their  high  quality. 

Feed  shortage  of  the  winter  of  1931-32  afforded  an  opportunity  to  test  the 
value  of  small  grains  for  sheep  under  range  conditions.  It  was  demonstrated 
that  hard  winter  wheat  could  be  fed  to  range  sheep  advantageously  at  the  rate 
of  0.5  pound  per  head  daily  during  the  winter  when  the  wheat  was  fed  with 
good  alfalfa  hay  and  at  the  rate  of  1  pound  per  head  daily  during  and  after 
lambing.  It  was  found,  however,  that  the  use  of  troughs  was  necessary  to 
prevent  excessive  waste.  Troughs  made  of  portable  canvas  strips  were  used 
successfully  for  this  purpose. 

A  summary  of  the  wool  and  lamb  production  records  for  the  Rambouillet, 
Corriedale,  and  Columbia  breeds  at  Dubois  for  the  past  eight  years  showed 
the  relative  production  abilities  of  these  breeds.  For  the  three  breeds  the 
numbers  of  lambs  born  per  100  ewes  averaged  approximately  99,  102,  and  106, 
respectively,  during  that  time,  and  the  numbers  of  lambs  weaned  per  100  ewes 
averaged  72,  85,  and  78,  respectively.  The  Columbias  led  the  other  breeds  in 
number  of  pounds  of  live  lamb  produced  per  ewe,  averaging  59.66  pounds,  as 
compared  with  58.85  pounds  for  the  Corriedales  and  51.41  pounds  for  the 
Rambouillets.  In  wool  production  the  fleece  weights  averaged  11.72,  9.59,  and 
11.71  pounds  for  the  Rambouillet.  Corriedale.  and  Columbia  breeJs,  respec- 
tively, and  length  of  staple  averaged  2.33,  3.41,  and  3.44  inches. 

A  summary  of  six  years'  results  with  range  Rambouillet  sheep  at  the  United 
States  Range  Livestock  Experiment  Station,  Miles  City,  Mont.,  showed  that 
the  practice  of  flushing  with  one-fourth  pound  of  cottonseed  cake  per  head 
daily  throughout  the  breeding  season  produced  an  average  of  about  113  lambs 
per  100  ewes,  as  compared  with  106  lambs  per  100  unflushed  ewes.  However, 
at  a  cost  of  $40  per  ton  for  the  concentrate,  or  15  cents  per  ewe,  the  practice 
of  flushing  was  not  economical,  since  the  flushed  ewes  weaned  only  1.1  pounds 
more  live  lamb  per  ewe  than  did  the  unflushed  ewes. 

It  was  found  that  the  ewes  gaining  in  weight  during  the  breeding  season 
produced  about  120  lambs  per  100  ewes,  whereas  those  not  gaining  at  that 
time  produced  only  108  lambs  per  100  ewes.  Likewise,  for  those  ewes  gaining 
in  weight  in  the  winter  following  the  breeding  season,  lamb  production  at 
weaning  time  averaged  about  55  pounds  as  compared  with  51  pounds  for  the 
ewes  that  were  not  gaining  during  that  time. 
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An  8-year  comparison  of  returns  from  Rambouillet  and  Corriedale  sheep  at 
Sonora,  Tex.,  in  cooperation  with  the  Texas  Agricultural  Experiment  Station, 
showed  that  unless  Corriedale  fleeces  and  lambs  command  a  premium  in  price, 
Rambouillet  sheep  produce  the  greater  returns  under  the  conditions  of  south- 
western Texas.  The  results,  based  on  276  sheep-years  for  Corriedales  and 
1,299  for  Rambouillets,  show  that  the  latter  produced  in  unscoured  fleeces 
from  0.58  to  4.08  pounds  more  wool  per  head  per  year  than  the  former.  On 
a  scoured  basis,  the  Corriedales,  at  1  to  5  years  of  age,  produced  from  0.25 
to  0.50  pound  more  clean  wool  per  head  per  year,  but  at  6  years  of  age  the 
clean-wool  yield  was  about  equal  for  the  two  breeds,  and  at  7  to  10  years  the 
Rambouillets  produced  from  0.21  to  1.13  pounds  more.  Comparative  shrink- 
ages because  of  grease  and  dirt  were  from  about  35.5  to  52.5  per  cent  for  the 
Corriedales  and  from  57.2  to  61.4  per  cent  for  the  Rambouillets.  Body  weights 
of  the  ewes  for  the  various  years  averaged  8.6  to  25.1  pounds  more  for  the 
Rambouillets.  The  Corriedales  raised  about  85  lambs  per  100  ewes  as  com- 
pared with  80  per  100  ewes  for  the  Rambouillets. 

KARAKUL-SHEEP    INVESTIGATIONS 

Investigations  in  the  production  of  skins  valuable  for  fur  by  crossing  Black- 
faced  Highland  and  Corriedale  ewes  with  purebred  Karakul  rams  were  con- 
tinued at  Beltsville,  Md.  These  investigations  showed  that  the  lambs  of 
neither  of  these  crosses  produced  skins  of  a  quality,  as  measured  by  tightness 
of  curl  and  luster  of  fur,  as  satisfactory  as  those  produced  by  purebred 
Karakul  lambs.  The  skins  of  the  Karakul-Blackfaced  Highland  crossbreds 
were  distinctly  superior  to  those  of  the  Karakul-Corriedale  crossbreds,  however, 
being  intermediate  in  grade  between  the  latter  and  the  purebred  Karakul 
skins.  New  York  furriers  appraised  the  pelts  from  purebred  Karakuls  at 
$2.41  each,  those  of  the  Karakul-Blackfaced  Highland  crossbreds  at  $1.30, 
and  those  of  the  Karakul-Corriedale  crossbreds  at  $0.50.  These  results  are 
in  general  agreement  with  those  of  the  past  three  years. 

STUDIES   OF  WOOL  AND  OTHER   ANIMAL  FIBERS 

A  study  of  the  fleece-weight  records  of  Columbia  sheep  at  Dubois,  Idaho, 
from  the  time  of  the  foundation  of  the  breed  in  1912  to  the  end  of  the  fiscal 
year  1931  showed  that  the  last  year's  wool  production  of  this  breed  surpassed 
that  of  any  previous  year.  The  entire  flock  averaged  14.6  pounds  per  fleece 
for  mature  ewes  and  13.3  pounds  for  yearling  ewes.  Such  high  wool  production 
is  most  creditable  for  a  breed  that  is  also  an  excellent  producer  of  market 
lambs. 

In  a  test  at  Wooster,  Ohio,  in  cooperation  with  the  Ohio  Agricultural  Experi- 
ment Station,  Tasmanian  Merino  ewes  were  distinctly  superior  to  American 
Merino  ewes  in  the  quality  and  total  yield,  per  unit  of  body  weight,  of  fine  wool 
produced,  but,  as  reported  in  the  discussion  of  meat  investigations,  were  inferior 
in  the  quality  of  market  lambs  produced.  The  Tasmanian  Merinos  produced 
6.4  pounds  of  clean,  dry  wool  per  100  pounds  body  weight,  and  the  American 
Merinos  produced  5  pounds.  Much  of  the  inferiority  of  the  American  Merino 
wool  is  attributable  to  its  higher  grease  and  dirt  content,  and  consequently  its 
greater  shrinkage  percentage,  which  was  nearly  60  per  cent  as  compared  with 
45  per  cent  for  the  fleeces  of  the  Tasmanian  Merinos. 

A  study  of  wool  growth  of  Corriedale  sheep  under  such  widely  divergent- 
conditions  as  prevail  at  Dubois,  Idaho,  and  Beltsville,  Md.,  showed  that  nutri- 
tion had  much  more  effect  on  wool  growth  than  did  temperature,  rainfall,  and 
other  climatic  factors. 

A  simplified  and  inexpensive  method  of  determining,  from  a  small  sample, 
the  clean-wool  yield  and  density  of  the  fleece  was  developed.  This  method 
consists  simply  of  shearing  a  swath  of  wool  1  inch  wide  and  4  inches  long  from 
the  side  of  the  sheep,  weighing  the  sample,  dry-cleaning  it  by  the  ordinary 
dry-cleaning  process,  and  weighing  it  again.  From  the  difference  between  the 
two  weights  the  percentage  yield  of  clean,  dry  wool  can  be  computed  for  the 
sample.  This  percentage,  when  applied  to  the  weight  of  the  entire  fleece,  will 
determine  with  sufficient  accuracy  for  practical  breeding  purposes  the  approxi- 
mate amount  of  clean  wool  the  fleece  will  yield.  The  fact  that  the  wool 
sample  is  taken  from  a  measured  area  of  skin  furnishes  the  basis  for  calculat- 
ing, from  the  scouring  data,  the  weight  of  clean,  dry  wool  per  square  inch  of 
skin  surface  as  an  expression  of  the  density  of  the  fleece. 
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A  rapid  method,  for  determining  the  fineness  of  wool  was  developed,  in  which 
a  small  strand  of  wool  is  placed,  by  uniform  tension,  in  a  metal  groove  of 
definite,  known  size.  All  the  fibers  of  the  strand  failing  to  crowd  into  the 
groove  are  cut  away,  and  those  that  just  fill  it  are  counted.  Thorough  tests  of 
the  method  show  a  definite  relation  between  the  number  of  fibers  in  the  groove 
and  their  diameter. 

A  method  for  studying  the  surface  structure  of  wool  fibers  was  developed  in 
which  impressions  of  the  wool  fibers  are  made  in  colored  celluloid.  The  fibers 
are  placed  in  a  solution  of  the  material  and  are  removed  when  it  solidifies. 
The  impressions  of  the  fibers,  remaining  in  the  hardened  celluloid,  are  so  much 
clearer  for  microscopic  examination  than  are  the  fibers  themselves  that  the 
method  affords  opportunity  for  surface-structure  analysis  heretofore  impossible. 

The  testing  of  curled  hair  for  pillows,  mattresses,  and  upholstery,  and  of 
brooms  and  brushes  was  continued  in  connection  with  the  work  of  the  Federal 
Specifications  Board  for  Government  purchases.  Seventeen  specifications  for 
brooms  and  brushes  have  now  been  worked  out.  The  testing  of  samples  of 
many  shipments  of  fiber  materials  intended  for  various  departments  of  the 
Federal  Government  has  resulted  in  obtaining  products  which  completely  meet 
specifications,  at  the  same  time  effecting  a  considerable  saving  in  the  purchase 
of  supplies. 

GOAT-MILK    INVESTIGATIONS 

Goat  kids  fed  a  restricted  diet  of  the  boiled  mixed  milk  of  Saanen  and 
Toggenburg  goats  and  the  individual  milk  of  Holstein  and  Jersey  cows  showed 
no  marked  difference  as  to  onset  of  nutritional  anemia  or  gains  in  weight.  When 
haemoglobin  values  and  nutrients  required  per  pound  of  gain  were  used  as  the 
measurement,  iron  and  copper  as  therapeutic  agents  for  the  correction  of 
nutritional  anemia  were  slightly  superior  to  iron  alone.  Iron  and  copper  were 
found  not  only  to  increase  the  appetites  of  the  animals  but  also  to  raise  the 
efficiency  of  assimilation. 

The  mixed  milk  of  Toggenburg  and  Saanen  goats,  Holstein  milk,  and  Jersey 
milk  were  fed  to  208  rats  and  18  goat  kids  under  controlled  feeding  conditions 
to  determine  the  nutritive  value  of  goats'  milk  as  compared  to  that  of  the  other 
two.  The  results  show  that  the  experimental  animals  did  equally  well  on  each 
of  the  three  milks  and  that  gains  in  weight  on  the  different  milks  were  in  pro- 
portion to  their  relative  digestible  nutrients.  Similar  results  were  obtained 
with  10  human  infants  fed  under  the  direction  of  Johns  Hopkins  University, 
Baltimore,  Md.     The  three  milks  fed  were  each  the  mixed  product  of  large  herds. 

MILK    SUBSTITUTES    AND    SUPPLEMENTS 

Studies  of  the  influence  of  ingestion  of  colostrum  on  the  protein  content  of  the 
blood  of  farm  animals  showed  that  the  blood  of  the  newborn  lamb,  kid,  colt, 
and  pig  is  lacking  in  euglobulin  and  contains  only  negligible  quantities  of  pseudo- 
globulin.  Studies  involving  61  lambs  indicate  that  colostrum  or  a  colostrum 
substitute  is  needed  for  the  survival  of  a  large  percentage  of  newborn  lambs. 
Whether  this  result  will  apply  to  practical  feeding  conditions  can  be  determined 
only  by  further  experimentation. 

Of  25  lambs  that  received  sheep  colostrum  or  sheep  serum  and  then  were 
raised  on  powdered,  whole,  cows'  milk,  19  survived  and  have  made  fairly  good 
growth,  indicating  that  this  milk  can  be  used  as  a  substitute  for  ewe's  milk 
in  rearing  lambs.  Much  less  success  has  been  experienced  in  rearing  lambs  on 
powdered  skim  milk,  as  most  of  the  lambs  fed  this  milk  died  during  the  feeding 
trials.  The  use  of  cod-liver  oil  had  some  value  in  prolonging  the  life  of  such 
lambs.  In  order  to  supply  sufficient  calories  for  growth,  it  was  necessary  to 
use  a  high  concentration  of  the  skim  milk  and  the  lambs  had  a  tendency  to  scour 
badly. 

During  the  year  three  foals  removed  from  their  mothers  at  birth  were  raised 
successfully  on  powdered,  whole,  cows'  milk.  These  foals  gained  as  much  as 
or  more  than  foals  nursing  their  dams.  The  three  foals  were  fed  measured 
quantities  of  mares'  colostrum  of  known  nutrient  content  for  the  first  24  hours 
after  birth,  after  which  they  were  placed  entirely  on  the  milk-substitute  formula. 

SWINE  INVESTIGATIONS 

In  an  experiment  carried  on  at  Beltsville,  Md.,  to  study  the  effect  on  rate  of 
gain  and  firmness  of  carcass  of  adding  varying  quantities  of  several  protein 
supplements  to  a  ration  of  6  parts  ground  corn  and  1  part  ground  soybeans,  the 
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addition  of  2  per  cent  of  semisolid  buttermilk  increased  the  rate  of  gain.  The 
addition  of  4  per  cent  of  buttermilk  to  the  same  ration  resulted  in  less  feed 
consumption  per  100  pounds  of  gain.  However,  a  supplement  composed  of  1.5 
per  cent  of  alfalfa  meal  and  0.5  per  cent  of  tankage  was  more  economical  than 
the  buttermilk  fed  in  either  quantity.  The  use  of  a  protein  supplement  to  soy- 
beans in  the  ration  in  every  case  resulted  in  less  feed  consumption  per  100 
pounds  of  gain  than  when  corn  and  soybeans  alone  were  fed,  and  produced  in 
every  case  carcasses  of  greater  firmness. 

The  importance  in  profitable  swine  production  of  having  large,  vigorous, 
thrifty  pigs  farrowed  was  emphasized  anew  in  a  study  of  accumulated  data  on 
the  records  of  1,430  pigs.  The  heavier  the  pigs  farrowed  alive  the  greater  the 
percentage  surviving  to  weaning  and  the  more  rapid  the  gains  made.  The 
difference  of  2.5  pounds  in  birth  weight,  for  example,  between  4-pound  pigs  and 
1.5-pound  pigs  resulted  in  an  advantage  in  favor  of  the  heavier  pigs  of  12  per 
cent  in  pigs  farrowed  alive,  of  53  per  cent  in  those  surviving  to  weaning,  and  of 
one-fourth  pound  greater  daily  gain  to  6  months  of  age.  Each  increase  in  birth 
weight  of  one-half  pound  from  1  to  4  pounds  was  accompanied  by  a  consistent 
increase  in  the  percentage  of  pigs  farrowed  alive  and  also  a  striking  gain  in 
the  number  of  pigs  surviving  to  weaning  age.  Not  only  did  the  heavier  pigs 
also  gain  more  rapidly  to  weaning  age,  but  they  continued  to  do  so  throughout 
subsequent  feeding  periods  of  112  days.  The  1.5-pound  pigs  made  average  daily 
gains  to  weaning  of  0.38  pound  and  subsequent  gains  of  1.18  pounds,  as  com- 
pared with  average  daily  gains  of  0.63  and  1.44  pounds  for  the  4-pound  pigs 
during  the  corresponding  periods. 

This  study  also  definitely  associated  small  size  at  birth  with  a  high  percent- 
age of  pigs  farrowed  dead  or  dying  before  weaning.  Of  the  pigs  weighing  but 
1  pound  at  birth,  39  per  cent  were  born  dead  and  only  5  per  cent  of  those 
farrowed  alive  survived  to  weaning.  In  contrast,  only  4  per  cent  of  the  4-pound 
pigs  were  born  dead,  and  83  per  cent  of  those  farrowed  alive  survived  to 
weaning  age. 

That  sows  reach  their  maximum  efficiency  in  pig  and  pork  production  at  the 
surprisingly  young  age  of  2  to  3  years  was  revealed  in  a  study  of  accumulated 
data  involving  the  production  records  of  1,468  sows  ranging  in  age  from  1  to 
QV2  years.  This  study  indicated  that  sows  decline  in  one  or  more  essential 
production  factors  after  reaching  3  years  of  age,  and  that  unless  some  special 
qualification  or  circumstance  justifies  their  retention  their  elimination  from  the 
breeding  herd  should  begin  at  about  2y2  years  of  age.  Although  the  2-year-old 
sows  did  not  surpass  all  other  age  groups  in  every  production  factor  con- 
sidered, they  did  so  in  average  number  of  pigs  weaned  per  sow  and  in  number 
of  pounds  of  pork  produced  at  weaning,  two  of  the  most  crucial  tests  of  sow 
efficiency.  In  addition,  the  average  rating  in  all  the  production  factors  studied 
was  higher  for  the  2-year-old  group  than  for  any  other. 

HORSE  AND  MULE  INVESTIGATIONS 

During  the  year  all  statistical  material  was  completed  on  the  farm-power 
studies  conducted  in  cooperation  with  the  Bureaus  of  Agricultural  Economics 
and  Public  Roads  and  11  State  agricultural  experiment  stations.  Data  on  the 
use  and  cost  of  keeping  farm  work  stock,  as  obtained  in  the  cooperative  farm- 
power  survey  of  736  farms  in  Illinois,  Indiana,  Iowa,  Michigan,  and  Missouri 
for  1929,  show  that  4,425  horses  and  mules  averaged  between  641  and  736 
hours  of  work  per  head  annually  among  four  groups  of  farms  classified 
according  to  type  of  power  used.  Work  stock  on  farms  on  which  general- 
purpose  tractors  were  used  did  the  least  work  per  head  on  an  average,  whereas 
work  stock  used  in  multiple  hitches  did  the  most  work  annually.  The  cost  of 
work  per  head  per  hour  (1929  price  basis)  varied  between  11.8  cents  on  farms 
where  multiple  hitches  were  used  and  14.5  cents  on  farms  where  ordinary  trac- 
tors of  the  2-plow  type  were  used.  The  average  quantities  of  feed  consumed  by 
these  horses  and  mules  were  3,205  pounds  of  concentrates,  5,166  pounds  of 
roughage,  and  pasture  for  6  months  annually.  Corn  and  oats  were  practi- 
cally the  only  concentrates  used  and  nonleguminous  hay,  straw,  and  corn  stover 
were  the  principal  roughages  fed.  Of  the  various  items  entering  into  the  cost 
of  keeping  these  work  stock,  feed  constituted  between  70.8  and  75.8  per  cent 
of  the  total,  and  chore  labor,  which  was  the  second  highest  cost  item,  varied 
between  11  and  16.1  per  cent.  An  average  of  62.6  hours  of  chore  labor  was 
required  per  head  annually.  The  average  weight  of  all  work  stock  approxi- 
mated 1,400  pounds. 
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Results  obtained  from  this  survey  indicate  that  the  costs  of  keeping  work 
stock,  which  are  much  lower  at  1932  prices  than  during  the  survey  year,  can 
be  lowered  still  further  by  the  adoption  of  time-saving  methods  of  management, 
by  the  use  of  horses  and  mules  for  the  maximum  possible  number  of  hours 
yearly,  and  by  greater  care  in  the  selection  and  rationing  of  feeds.  Greater 
use  of  pasturage  and  the  reduction  of  grain  feeding  during  idle  periods  are 
feeding  practices  which  generally  give  greater  economy. 

Breeding,  feeding,  and  management  studies  on  light  horses  were  continued 
during  the  year  at  the  United  States  Morgan  Horse  Farm,  Middlebury,  Vt., 
with  a  stud  of  69  purebred  Morgan  horses.  Foals  produced  during  the  year 
showed  the  same  uniformity  of  type,  size,  and  weight  as  has  been  characteristic 
for  several  years.  At  weaning  age  seven  colts  averaged  417  pounds  in  weight 
and  four  fillies  414  pounds,  indicating  the  excellent  size  and  vigor  of  this  stock. 

Work  on  the  production  and  management  of  purebred  and  grade  draft  and 
light  horses  under  range  conditions  was  continued  at  the  United  States  Range 
Livestock  Experiment  Station,  Miles  City,  Mont.,  with  a  stud  of  252  animals. 
In  168-day  trials  made  to  compare  the  feeding  value  of  rations  of  whole  oats 
and  native  bluestem  hay  with  whole  oats,  whole  wheat,  and  native  bluestem 
hay,  weanling  foals  of  the  light  type  made  slightly  better  average  daily  gains 
on  the  former  ration. 

Weanling  draft  colts  fed  a  daily  ration  of  0.07  pound  of  whole  oats,  6.54 
pounds  of  whole  wheat,  and  20.17  pounds  of  alfalfa  hay,  for  a  period  of  168 
days,  made  an  average  daily  gain  of  about  2  pounds  and  a  total  gain  of  341 
pounds  per  head.  This  test  again  emphasized  the  value  of  good-quality  alfalfa 
hay  for  raising  colts  and  showed  that  whole  wheat  could  be  utilized  successfully 
in  feeding  colts. 

CERTIFICATION  OF  ANIMALS  IMPORTED  FOR  BREEDING 

Under  the  provisions  of  paragraph  1606  of  the  tariff  act  of  1930,  certificates 
of  pure  breeding  were  issued  for  179  horses,  8,633  cattle,  682  sheep,  14  swine, 
1,125  dogs,  and  14  cats.  The  total  number  of  animals  of  all  breeds  certified 
during  the  fiscal  year  was  10,647,  an  increase  of  2,829  head  over  the  preceding 
year. 

POULTRY  INVESTIGATIONS 

POULTRY   BREEDING 

Studies  on  the  inheritance  of  egg  production  have  demonstrated  that  with 
bred-to-lay  Rhode  Island  Reds  birds  that  mature  at  approximately  200  days 
of  age  or  less  could  be  expected  to  lay  at  least  200  eggs  a  year,  whereas  birds 
maturing  at  approximately  230  days  of  age  would  probably  lay  but  180  eggs 
during  their  first  year.  Earliness  of  maturity,  thus  shown  to  be  a  vital  factor 
in  egg  production,  was  also  shown  to  be  inherited.  This  knowledge  affords  the 
producer  opportunity  for  maintaining  a  large  production  of  eggs  by  selecting  for 
and  perpetuating  early  maturity  in  his  flock. 

It  was  also  found  that  birds  laying  at  a  rate  of  approximately  60  per  cent 
from  the  time  laying  commenced  to  March  1  may  be  expected  to  lay  200  eggs 
or  more  a  year.  The  lower  the  rate  of  egg  production  to  this  date  the  lower 
was  the  annual  egg  production. 

In  these  studies  broodiness  was*  shown  to  be  of  considerable  importance  in 
egg  production.  In  a  flock  of  971  Rhode  Island  Reds,  494  showed  no  broodiness 
their  first  laying  year.  The  remaining  477,  however,  became  broody  an  average 
of  2.3  times  each.  That  this  had  a  serious  effect  on  egg  production  is  shown 
by  the  records  of  the  two  groups,  the  nonbroody  birds  laying  an  average  of 
204.8  eggs  and  the  broody  hens  an  average  of  but  179.7  eggs. 

Persistence  of  production  was  found  to  affect  annual  egg  production  greatly. 
The  studies  showed  that  birds  laying  30  eggs  or  more  during  August  and  Sep- 
tember just  prior  to  the  completion  of  their  first  year's  lay  would  produce  annu- 
ally about  200  eggs  per  bird.  The  lower  the  egg  production  during  these  two 
months  the  lower  was  the  annual  egg  production. 

Inheritance  studies  with  Single-Comb  White  Leghorns  gave  very  similar 
results.  They  demonstrate  clearly  the  economic  importance  of  developing 
strains  of  poultry  that  have  the  following  characteristics :  Earliness  of  ma- 
turity, good  rate  of  production,  nonbroodiness,  and  persistence  of  production. 

Studies  on  live-bird  head  and  body  measurements  and  dressed-carcass  bone 
measurements  of  Single-Comb  White  Leghorns  and  Rhode  Island  Reds  demon- 
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strated  clearly  that,  contrary  to  general  opinion,  there  is  no  relationship 
between  body  type  and  egg  production.  Such  live-bird  measurements  as  length, 
breadth,  and  depth  of  head,  length  and  breadth  of  back,  width  at  shoulders, 
and  depth  of  body  in  front — points  commonly  considered  in  present-day  culling 
operations — were  found  to  be  of  no  value  in  the  selection  of  birds  for  their  egg- 
laying  ability.  In  three  out  of  six  groups  of  birds,  in  fact,  those  with  the 
shortest  keels  were  among  the  best  layers. 

Previous  work  has  shown  that  continued  close  inbreeding  of  poultry,  such 
as  full-brother-sister  and  half-brother-sister  matings,  leads  to  a  progressive 
decrease  in  hatchability.  The  last  year's  results  with  inbreeding  have  shown 
that  when  such  highly  inbred  strains  were  intercrossed  hatchability  was 
increased.  In  two  strains  of  Barred  Plymouth  Rocks  the  average  percentage 
of  hatchability  in  the  last  year  of  inbreeding  was  23.1  per  cent ;  when  these 
strains  were  intercrossed  the  average  percentage  of  hatchability  increased  to 
43.8  per  cent.  Likewise,  the  crossing  of  five  inbred  strains  of  Single-Comb 
White  Leghorns  increased  the  percentage  of  hatchability  from  the  48.5  per  cent 
shown  in  the  last  year  of  inbreeding  to  57.3  per  cent. 

The  intercrossing  of  inbred  strains  of  White  Leghorns  has  also  shown  that 
the  viability  of  the  chicks  is  increased.  During  the  last  year  of  inbreeding 
the  viability  of  the  chicks,  as  determined  by  the  percentage  of  chicks  alive  at 
the  end  of  four  weeks,  was  84  per  cent,  whereas  when  the  inbred  lines  were 
intercrossed  the  average  viability  was  93.2  per  cent. 

Results  of  hatchability  studies  showed  that  the  rate  of  growth  of  the  chick 
embryo  under  constant  incubation  conditions  depends  chiefly  on  egg  size  rather 
than  on  any  difference  of  breed.  They  showed  further  than  one  of  the  principal 
embryonic  malpositions,  "  head-in-small-end-of-egg,"  which  is  responsible  for 
about  10  per  cent  of  all  embryonic  deaths,  is  due  chiefly  to  the  position  of  the 
egg  during  incubation.  The  malposition  is  caused  by  the  force  of  gravity  and 
begins  largely  during  the  second  week  of  incubation  by  the  attachment  of  the 
allantois  to  the  shell. 

Experiments  also  demonstrated  that  eggs  are  usually  formed  with  the  small 
end  posterior  and  that  the  typical  position  of  the  embryo  in  the  egg  during 
early  development  depends  on  this  fact.  The  formation  of  the  egg  with  large 
end  posterior  was  found  to  reverse  the  position  of  the  embryo  within  the  egg. 

The  malposition,  "  head-under-left-wing,"  which,  too,  causes  about  10  per  cent 
of  all  embryonic  mortality,  was  found  to  be  increased  by  certain  incubation 
positions  of  the  egg,  by  certain  poultry  diets  which  probably  produce  eggs 
capable  only  of  supporting  slow  early  growth  of  the  embryo,  and  probably  by 
inherited  characters  which  also  affect  the  growth  rate  of  the  embryo  during 
critical  periods  of  its  life. 

In  connection  with  these  studies  mechanical  turning  and  orientation  devices 
are  being  studied  in  the  hope  of  reducing  to  a  minimum  embryonic  deaths  due  to 
malposition.  This  work  promises  to  afford  a  means  of  increasing  hatches  5  to 
S  per  cent. 

For  the  second  year  eggs  were  treated  with  X  rays  to  test  claims  that  sex  of 
chicks  could  be  thus  controlled.  Not  only  did  exposures,  reported  by  other 
investigators  to  have  been  effective,  fail  to  affect  the  sex  ratio,  but  they  were 
found  to  be  fatal  and  to  increase  the  frequency  of  malformations  and  prevent 
hatching. 

POULTRY   FEEDING 

Data  on  the  relation  between  level  of  feed  consumption  and  growth  showed 
that  between  70  and  100  per  cent  of  the  ad  libitum  level  there  was  relatively 
little  difference  in  the  rate  of  growth  of  chickens.  Below  the  70  per  cent  level, 
however,  and  especially  below  a  50  per  cent  level,  the  rate  of  growth  was 
retarded  in  proportion  to  the  decrease  in  feed  consumption. 

Studies  conducted  in  cooperation  with  the  Bureau  of  Home  Economics  on  the 
vitamin  D  content  of  eggs  indicated  that  more  vitamin  D  could  be  stored  in  eggs 
by  adding  irradiated  ergosterol  to  the  diet  than  by  adding  cod-liver  oil.  This 
and  other  work  done  elsewhere  suggests  the  possibility  of  producing  "  medici- 
nal "  eggs — that  is,  eggs  which  have  a  vitamin  D,  vitamin  A,  or  iodine  content 
many  times  normal. 

Investigations  of  the  effect  of  diet  on  the  hatchability  of  eggs  confirmed 

earlier  observations  that  hatchability  may  be  affected  greatly  by  diet.     Some 

feeds  tended  to  produce  eggs  in  many  of  which  the  embryos  died  during  the 

second  week  of  incubation,   whereas   other  feeds   and   combinations  of  feeds 

143970—32 3 


18 

were  found  to  have  a  distinctly  beneficial  effect  on  hatchability.  Results  of 
other  tests  indicated  that  although  the  vitamin  G  content  of  eggs  may  not  be 
materially  affected  by  diet,  that  of  vitamin  B  can  be  varied  within  certain 
limits. 

Further  studies  of  nutritional  perosis  in  growing  chicks  showed  that  oat  mill 
feed  and  sand  are  of  some  value  in  preventing  this  condition.  Barley  appeared 
also  to  be  of  some  value  when  fed  at  a  nutritional  level  of  at  least  10  per  cent. 
Because  previous  experiments  had  shown  rice  bran  to  be  very  efficient  in  pre- 
venting perosis,  both  ether  extracts  and  alcohol  extracts  of  this  feed  were  tested 
during  the  year.  These  were  found  to  be  of  no  value  for  this  purpose,  but  the 
residues  were  as  effective,  if  not  more  so,  than  the  rice  bran  itself. 

The  addition  of  20  per  cent  of  such  vegetable-protein  supplements  as  linseed 
meal,  soybean  meal,  and  peanut  meal  to  a  basal  diet  containing  only  corn  meal, 
rolled  oats,  bran,  alfalfa-leaf  meal,  and  mineral  mixture  was  found  to  be  of  no 
value  in  increasing  the  egg  production  of  pullets  having  access  to  grass  range. 

PHYSICS   OF  INCUBATION 

The  results  of  investigations  on  the  physical  factors  of  incubation  showed 
that  in  the  gaseous  medium  surrounding  the  eggs  the  best  conditions  for  growth 
of  the  chick  embryo  and  for  hatchability  are  a  temperature  of  99.5°  F.,  a  rela- 
tive humidity  of  58  per  cent,  carbon  dioxide  0.5  per  cent,  and  oxygen  21  per 
cent.  The  temperature  should  not  vary  more  than  one-half  degree  either  way 
from  the  optimum.  If  the  optimum  temperature  has  been  constantly  main- 
tained, the  hatch  will  occur  in  from  490  to  510  hours  of  incubation.  The  rela- 
tive humidity  may  vary  10  per  cent  with  very  little  detrimental  effect,  but 
carbon  dioxide  should  not  be  allowed  to  accumulate  to  a  greater  concentration 
than  1  per  cent  or  oxygen  to  drop  below  21  per  cent.  Ventilation  that  will  keep 
the  humidity  at  the  proper  level  will  also  do  so  for  the  carbon  dioxide  and 
oxygen  concentrations  for  the  first  two  weeks.  After  this  time  ventilation 
should  be  steadily  increased  and  additional  moisture  added  to  the  incubator. 

BIOCHEMIC  DIVISION 

The  work  of  the  Biochemic  Division,  under  M.  Dorset,  chief,  consisted  for  the 
most  part  of  investigations  on  hog  cholera,  biological  products  used  in  diag- 
nosing disease,  dips  and  disinfectants,  and  technical  researches  on  problems 
concerning  meats  and  meat  food  products. 

HOG-CHOLERA    INVESTIGATIONS 

During  the  year  there  were  produced  at  the  bureau's  experiment  farm  at 
Ames,  Iowa,  55,000  cubic  centimeters  of  anti-hog-cholera  serum  and  53,857  cubic 
centimeters  of  virus.  These  products  were  used  in  various  experiments  relat- 
ing to  hog  cholera,  and  also  in  cooperative  work  with  the  Animal  Husbandry 
Division  for  immunizing  suckling  pigs  at  eight  bureau  farms  in  different  parts 
of  the  country.  This  last-named  work  is  a  continuous  project  by  which  it  is 
hoped  to  determine  precisely  the  proper  dosage  of  serum  and  virus  and  the 
best  age  for  immunizing  suckling  pigs.  More  than  10,000  sucklings  have  now 
been  treated,  and  the  feasibility  of  immunizing  suckling  pigs  appears  to  be 
established.  The  work  will  be  continued  with  the  object  of  standardizing  the 
technic  of  the  immunization  processes. 

COMPARATIVE  VIRULENCE  OF  HOG- CHOLERA  VIRUS   AT  DIFFERENT    STAGES   OF  THE 

DISEASE 

Studies  were  carried  out  with  blood  samples  drawn  from  infected  pigs  on 
the  fourth,  fifth,  sixth,  seventh,  eighth,  ninth,  and  twelfth  days  after  infec- 
tion. Two  susceptible  pigs  were  injected  with  each  sample  of  blood,  the  dose 
of  virus  blood  administered  subcutaneously  being  in  each  case  0.0000033  cubic 
centimeter.  This  minimal  dose  was  used  to  permit  better  detection  of  any  pos- 
sible differences  in  virulence.  From  these  experiments,  which  were  carried  out 
in  duplicate,  it  appeared  that  the  virus  was  most  potent  in  the  blood  of  cholera- 
infected  pigs  on  the  sixth,  seventh,  and  eighth  days.  In  all  cases  susceptible 
pigs  contracted  the  disease  promptly  after  inoculation  with  those  samples  in 
the  manner  described  above.  The  samples  taken  before  the  sixth  day  and 
after  the  eighth  day  gave  irregular  resets.    In  some  cases  the  pigs  contracted 
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the  disease ;  in  others  there  was  no  effect.  It  appears,  therefore,  that  the  most 
favorable  time  for  drawing  blood  for  use  in  the  production  of  anti-hog-cholera 
serum  and  for  simultaneous  inoculation  is  from  the  sixth  to  the  eighth  day 
after  subcutaneous  injection  of  the  virus. 

EFFECT    OF    HEATING    ON"   POTENCY    OF    ANTI-HOG-CHOLERA    SERUM 

Clear  hyperimmune  serum  prepared  from  defibrinated  blood  by  the  bean- 
extract-salt  method  was  used  in  experiments,  which  were  carried  out  in  dupli- 
cate. Two  lots  of  serum  were  each  separated  into  three  parts  and  heated  at 
59°,  60°,  and  62°  C,  respectively,  for  30  minutes.  These  lots  of  serum  were 
tested  separately  in  comparison  with  control  lots  of  unheated  serum.  Each 
of  the  serums  was  tested  in  5,  10,  and  15  cubic  centimeter  doses,  administered 
simultaneously  with  2  cubic  centimeters  of  virus.  All  the  pigs  which  received 
the  unheated  serum  and  the  serums  heated  at  59°  and  60°  for  30  minutes 
remained  well.  Several  of  the  pigs  which  received  the  serum  heated  at  62° 
became  visibly  sick.  Although  these  experiments  are  limited  in  number,  they 
seem  to  indicate  that  a  slight  but  distinct  lowering  of  potency  was  caused  by 
heating  anti-hog-cholera  serum  for  30  minutes  at  62°. 

ETHER   AND   PHENOL  AS   PRESERVATIVES  FOR    HOG-CHOLERA   VIRUS 

Experiments  testing  ether  and  phenol  as  preservatives  for  hog-cholera  virus 
have  been  under  way  for  several  years,  as  it  has  been  considered  important 
to  determine  the  keeping  quality  of  virus  preserved  with  each  of  the  above- 
named  antiseptics.  The  ether  Was  used  in  the  proportion  of  4  cubic  centi- 
meters for  each  100  cubic  centimeters  of  virus  blood.  The  phenolized  virus 
was  prepared  in  the  usual  way  with  0.5  per  cent  phenol. 

The  tests  completed  during  the  past  year  showed  that  both  the  phenolized 
virus  and  the  virus  preserved  with  ether  retained  their  virulence  for  one 
year,  no  difference  being  noted  between  the  two  at  the  end  of  that  time.  At 
the  end  of  18  months,  however,  the  phenolized  virus  had  lost  its  virulence, 
whereas  the  ether  virus  produced  disease  of  undiminished  virulence. 

At  the  end  of  two  years  these  two  samples  were  again  subjected  to  test 
by  the  injection  of  5  cubic  centimeters  of  each  into  susceptible  pigs.  Again,  it 
was  found  that  the  ether  virus  retained  its  virulence  undiminished,  whereas  the 
phenolized  virus,  as  was  to  be  expected  from  the  previous  test,  was  lacking  in 
effect.  The  pigs  which  received  the  phenolized  samples  were  later  proved 
to  be  susceptible.    This  work  will  be  continued. 

"  VACCINATION   SHOCK  "   IN   YOUNG  PIGS 

Experiments  were  continued  during  the  summer  and  fall  on  farms  in  the 
vicinity  of  Ames,  Iowa,  with  experimental  lots  of  serum  heated  at  different 
temperatures.  These  experiments  served  to  corroborate  the  results  reported 
in  the  last  annual  report. 

In  the  course  of  investigations  at  a  large  garbage-feeding  ranch  in  southern 
California  in  the  winter  of  1931-32  an  excellent  opportunity  was  afforded  to 
make  further  observations  and  studies  on  vaccination  shock  in  young  pigs. 
On  this  ranch  sows  and  their  litters  were  held  until  weaning  time  in  small 
yards  or  pens  floored  with  concrete.  When  pigs  held  under  these  conditions 
were  treated  at  about  5  weeks  of  age  very  severe  shock  reactions  were  noted, 
which  often  terminated  fatally.  Post-mortem  examination  in  the  fatal  cases 
revealed  a  marked  anemia. 

A  rather  extensive  series  of  experiments  was  carried  out  at  the  California 
ranch  with  young  pigs  kept  under  different  conditions.  In  these  experiments 
haemoglobin  tests  were  made  prior  to  vaccination,  with  the  result  that  a 
very  close  correlation  was  noted  between  the  degree  of  anemia  and  the  severity 
of  the  shock  reactions.  As  a  result  of  these  studies  it  is  believed  that  anemia 
is  an  important  factor  in  the  causation  of  vaccination  shock  in  young  pigs. 

ENTERITIS   AND   PNEUMONIA  IN   YOUNG  PIGS 

A  rather  extensive  study  of  enteritis  and  pneumonia  in  young  pigs  was 
carried  out  at  a  large  garbage-feeding  ranch  in  southern  California.  A  con- 
siderable loss  in  young  pigs  had  occurred  at  this  ranch  during  the  winter 
months,  and  it  was  thought  that  these  losses  might  be  due  to  hog  cholera 
resulting  from  so-called  "  breaks  "  in  immunity. 


20        ANNUAL  REPORTS  OF  DEPARTMENT  OF  AGRICULTURE,   1 


•  32 


Filtration  experiments  and  bacteriological  studies  were  carried  out,  which 
showed  that  the  mortality  in  young  pigs  was  not  connected  with  a  loss  of 
immunity  against  hog  cholera,  but  was  due  chiefly  to  infection  with  Sal- 
monella suipestifer,  which  was  the  apparent  cause  of  the  pneumonia  as  well 
as  the  enteritis. 

STABLE  FLIES  IN  KELATION  TO  HOG  CHOLERA 

"Further  observations  were  made  of  the  prevalence  of  the  stable  fly,  Stomoxys 
fcalcitrans,  in  order  to  correlate  such  prevalence  with  hog-cholera  outbreaks  in 
Iowa.  In  localities  where  traps  were  placed  stable  flies  were  most  numerous 
during  July  and  the  first  half  of  August.  There  was  then  a  marked  diminution 
in  the  numbers,  which  again  increased  markedly  during  the  latter  part  of 
September  and  October.  Reports  on  hog-cholera  prevalence  during  these  periods 
are  by  no  means  complete,  but  from  the  data  available  it  appears  that  the 
disease  showed  a  distinct  increase  during  the  first  part  of  August.  The  number 
of  outbreaks  reported  then  diminished  until  the  latter  part  of  September,  wlien 
the  disease  again  became  more  prevalent  and  continued  to  be  fairly  extensive 
through  October.  Thus  there  appeared  to  be  a  relation  between  the  preva- 
lence of  the  stable  fly  and  hog  cholera.  Such  observations,  however,  by  no 
means  establish  a  connection  between  the  two,  since  their  prevalence  at  the 
same  time  may  have  been  purely  accidental. 

TUBERCULIN  AND  MALLEIN 

The  preparation  and  distribution  of  tuberculin  and  mallein  for  official  use  by 
bureau  and  State  officials  were  continued.  The  year's  output  of  tuberculin  was 
as  follows:  Subcutaneous  tuberculin,  177,950  cubic  centimeters;  intradermic 
tuberculin,  1,732,420  cubic  centimeters ;  ophthalmic  tuberculin,  19,680  disks. 

The  production  of  tuberculin  in  the  form  of  disks  for  ophthalmic  testing  was 
discontinued  early  in  the  fiscal  year.  On  the  other  hand,  the  production  of 
tuberculin  from  cultures  of  Mycobacterium  tuberculosis  on  a  synthetic  medium 
has  continued  to  increase.  At  the  present  time  this  special  tuberculin  is  being 
used  with  satisfaction  on  approximately  half  of  the  cattle  which  are  now 
annually  subjected  to  test.  This  special  tuberculin,  which  was  reported  sepa- 
rately last  year,  is  this  year  included  in  the  above-stated  amount  of  intradermic 
tuberculin  shipped  during  the  year.  The  total  quantity  of  subcutaneous  and 
intradermic  tuberculin  produced  during  the  year  was  approximately  28  per  cent 
less  than  that  produced  the  previous  fiscal  year.  At  the  same  time  the  number 
of  cattle  tested  decreased  only  approximately  2.5  per  cent.  This  indicates  a 
very  much  better  utilization  of  tuberculin  and  a  reduction  in  cost. 

The  experimental  study  of  the  effect  of  concentration  of  tuberculin  on  the 
character  of  reactions  produced  in  tuberculous  cattle  has  been  completed,  and 
sufficient  data  have  been  collected  to  show  that  intradermic  tuberculin  should 
not  be  diluted  so  as  to  contain  less  than  15  per  cent  of  Koch's  old  tuberculin. 
In  fact,  the  experiments  suggest,  in  the  absence  of  further  information,  that 
the  best  results  may  be  expected  with  a  dilution  of  25  per  cent  of  Koch's  old 
tuberculin. 

It  has  long  been  believed  that  Mycobacterium  tuberculosis  requires  the 
presence  of  glycerin  for  successful  cultivation  in  laboratories,  although  it  is 
recognized  that  slight  growth  may  at  times  be  obtained  without  the  addition  of 
glycerin.  Experiments  during  the  year  have  demonstrated  that  M.  tuberculosis, 
human  type,  may  be  grown  luxuriantly  on  synthetic  culture  media  without  the 
use  of  glycerin  and  in  the  absence  of  amino  acids.  These  observations  may  lead 
to  a  better  understanding  of  the  biochemical  life  processes  of  the  micro- 
organisms. 

The  total  quantity  of  mallein  supplied  during  the  year  was  6,950  doses, 
which  is  approximately  17  per  cent  less  than  were  supplied  during  the  preceding 
fiscal  year. 

DIAGNOSTIC  ANTIGEN   FOR  PULLORUM-DISEASE   TESTING 

The  new  stained  antigen  for  pullorum  disease,  which  was  mentioned  in  the 
previous  annual  report,  was  produced  in  large  quantities  during  the  past  year. 
Enough  was  distributed  to  various  officials  to  make  approximately  1,000,000 
tests.  A  patent  on  the  antigen  has  been  obtained  and  assigned  to  the  Secretary 
of  Agriculture  who  is  administering  it  for  the  benefit  of  the  industry.  No 
royalties  are  charged  for  the  use  of  the  patent,  but  the  Secretary  requires  that 


BUREAU   OF   ANIMAL  INDUSTRY  21 

manufacturers,  in  producing  the  antigen,  conform  to  the  rules  of  the  Chief  of 
the  Bureau  of  Animal  Industry.  Thus  far,  permission  to  produce  the  antigen 
has  been  given  to  17  different  establishments.  The  results  obtained  with  the 
antigen  continue  to  be  satisfactory,  and  the  present  outlook  is  that  this  product 
may  serve  to  facilitate  the  testing  of  poultry  flocks  and  lessen  the  cost. 

INVESTIGATIONS    OF    DIPS,    DISINFECTANTS,    AND    ANTHELMINTICS 

Routine  laboratory  analyses  were  made  of  242  samples  of  dips,  disinfectants, 
viruses,  serums,  and  analogous  products.  During  the  year  there  were  prepared 
and  forwarded  to  inspectors  in  the  field  the  following : 

For  testing  the  strength  of  dipping  baths,  275  new  outfits  for  arsenical  dips 
and  supplies  to  make  578,200  field  tests ;  2  new  outfits  for  testing  lime-sulphur 
dipping  baths  and  supplies  to  make  4,900  field  tests;  supplies  to  make  1,800 
tests  of  nicotine-dipping  baths;  and  supplies  to  make  2,966  tests  for  phenol  in 
viruses,  serums,  and  analogous  products.  The  total  number  of  field  tests  pro- 
vided was  53  per  cent  greater  than  in  the  previous  year,  the  increase  being  due 
entirely  to  a  greater  demand  for  supplies  for  the  arsenical  field  test. 

Investigations  of  serum  preservatives  have  shown  that  the  neutral  sodium 
salts  of  phenol  and  of  orthocresol  are  better  antiseptics  in  the  presence  of  blood 
serum  than  the  phenols  alone.  The  reason  for  the  superiority  of  the  sodium 
salts  is  not  yet  apparent.  The  sodium  salts  of  the  above-mentioned  phenols 
when  added  to  serum  tend  to  increase  the  alkalinity  and  appear  to  cause  some 
chemical  changes  in  the  serum.  For  this  reason  they  are  not,  without  further 
study,  to  be  recommended  as  serum  preservatives. 

The  efficiency  of  disinfectants  is  tested  almost  universally  at  ordinary  room 
temperatures  (18°  to  25°  C).  It  is  also  generally  recognized  that  practically 
all  disinfectants  when  applied  at  higher  temperatures  display  greater  efficacy 
than  at  the  usual  testing  temperature.  Investigations  during  the  year  have 
shown  that  the  bactericidal  power  of  certain  phenols  is  very  greatly  reduced 
when  disinfection  is  carried  out  at  temperatures  considerably  below  25°.  Dis- 
infectants which  are  adequate  at  the  last-named  temperature  may  prove  to  be 
wholly  ineffective  at  temperatures  of  5°  to  10°. 

Since  disinfection  is  carried  out  at  all  seasons  of  the  year,  these  facts  are  of 
a  great  deal  of  practical  importance.  Studies  are  now  under  way  in  order  to 
apply  the  knowledge  gained  by  these  experiments  to  practical  disinfection 
operations. 

In  the  last  annual  report  reference  was  made  to  experiments  carried  out  in 
collaboration  with  the  Zoological  Division  to  determine  the  value  of  certain 
bromine  and  iodine  compounds  with  the  alkyl  hydrocarbons.  Later  study  has 
shown  that  certain  members  of  the  bromine  and  iodine  series  of  monohydro- 
genated,  straight-chain  hydrocarbons  have  greater  anthelmintic  power  than  cor- 
responding chlorine  derivatives.  These  compounds  are  now  receiving  further 
study. 

MEATS  AND  MEAT  FOOD  PRODUCTS 

At  different  times  inspectors  in  charge  of  meat  inspection  at  various  estab- 
lishments have  reported  losses  occasioned  by  a  purple  discoloration  of  pickle- 
cured  meats  when  removed  from  cure.  A  study  of  this  question  during  the  year 
has  shown  that  the  purple  color  is  due  to  the  presence  on  the  surface  of  the 
meat  of  iron  tannate.  It  is  believed  that  the  curing  pickle  extracts  tannic  acid 
from  the  wooden  curing  vats.  This  substance  reacts  with  iron  derived  from 
the  haemoglobin  of  the  meat  or  from  the  ingredients  of  the  curing  pickle.  The 
insoluble  iron  tannate  appears  to  be  formed  in  the  pickle,  from  which  it  is  de- 
posited on  the  surface  of  the  meat.  A  further  study  is  being  made  to  determine 
the  factors  responsible  for  development  of  the  purple  color  in  order  that  means 
may  be  devised  to  prevent  this  loss. 

Experiments  have  shown  that  samples  of  oleo  oil  contain  appreciable,  though 
relatively  small,  quantities  of  vitamin  D. 

EXPERIMENT  STATION 

The  work  of  the  bureau's  Experiment  Station  at  Bethesda,  Md.,  conducted 
under  the  supervision  of  W.  E.  Cotton,  superintendent,  consisted  principally  of 
investigations  of  infectious  abortion  and  tuberculosis,  with  some  attention  given 
to  vesicular  stomatitis.  The  Experiment  Station  also  provided  other  divisions 
of  the  bureau  with  facilities  and  help,  not  available  in  their  laboratories,  for 
carrying  on  some  of  their  investigations. 
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INFECTIOUS  ABORTION 

Studies  of  the  unbroken  skin  as  a  route  through  which  cattle  may  be  infected 
with  Brucella  abortus,  mentioned  in  the  last  annual  report,  were  continued. 
The  evidence  indicates  that  this  may  be  a  method  of  infection  of  some  im- 
portance. Thus  far  16  pregnant  cows  and  heifers  have  been  subjected  to  this 
kind  of  exposure,  involving  numerous  bovine  strains  of  Br.  abortus.  Five  of 
the  animals  received  but  1  exposure,  10  received  2,  and  the  remaining  1  received 
3.  Two  of  the  animals  aborted,  4  produced  premature  living  calves,  whereas  9 
produced  vigorous  calves.  The  results  in  the  case  of  the  remaining  heifer  have 
not  yet  been  obtained.  Results  of  serological  tests  and  cultural  examinations 
from  the  16  animals  indicate  that  the  disease  was  transmitted  in  this  way  to  9 
of  them. 

Br.  abortus  (bovine)  was  applied  to  the  scarified  skin  of  one  of  the  above- 
mentioned  cows  that  had  failed  to  acquire  an  agglutination  reaction  as  a  result 
of  uninjured  skin  exposure.  Soon  thereafter  she  reacted  to  the  test.  Another 
cow  which  had  failed  to  acquire  a  reaction  to  the  agglutination  test  when  Br. 
abortus  contaminated  milk  was  applied  numerous  times  to  her  slightly  scarified 
teats  soon  became  a  reactor  when  a  Br.  abortus  suspension  was  substituted  for 
the  contaminated  milk.     She  subsequently  gave  birth  to  a  premature  calf. 

In  order  to  determine  more  definitely  the  pathogenicity  of  the  swine  type  of 
Br.  abortus  for  cattle,  attempts  were  made  to  infect,  by  using  different  kinds  of 
exposure,  five  pregnant  cows  and  heifers  with  a  strain  of  this  type  which  had 
been  proved  by  inoculations  of  guinea  pigs  to  be  virulent.  One  of  these  cattle 
was  exposed  once  and  two  of  them  three  times  by  the  conjunctival  method.  An- 
other was  exposed  by  a  combination  of  this  method  and  ingestion,  whereas  the 
microorganism  was  applied  to  the  uninjured  skin  of  the  remaining  one.  Only 
one  animal,  the  heifer  receiving  both  the  conjunctival  and  ingestion  exposures, 
gave  evidence  of  becoming  infected.  She  aborted,  and  Br.  abortus  was  isolated 
from  her  uterus.  These  results  confirm  those  previously  obtained  by  the  bureau 
and  indicate  that  the  swine  type  of  Br.  abortus  is  less  infectious  for  cattle  than 
the  bovine  and  probably  rarely  infects  cattle  under  natural  conditions  of 
exposure. 

In  the  last  annual  report  mention  was  made  of  an  investigation  which  proved 
that  Br.  abortus  of  the  porcine  type  could  be  recovered  from  the  blood  of  boars 
and  pregnant  sows  for  a  relatively  short  time  after  infection  by  this  organism, 
through  the  conjunctiva.  The  results  of  this  investigation  were  published  in 
detail  within  the  year.  Further  studies  have  confirmed  the  results  of  the 
previous  work  and  have  indicated  that  Br.  abortus  of  the  porcine  type  may  also 
invade  the  blood  stream  of  unbred  sows.  A  boar  exposed  to  a  virulent  bovine 
type  of  Br.  abortus  failed  to  show  the  presence  of  this  microorganism  in  his 
blood  at  any  time.  Efforts  were  also  made  during  the  year  to  isolate  Br. 
abortus  from  the  blood  of  infected  cows  but  entirely  without  success. 

Efforts  extending  over  a  period  of  several  years  to  determine  whether  the 
swine  type  of  Br.  abortus  would  be  modified  toward  the  bovine  type  by  a  long 
sojourn  in  the  tissues  of  a  cow,  or  the  bovine  type  toward  those  of  the  melitensis 
type  by  a  similar  procedure  in  goats,  have  shown,  up  to  the  present,  that  a 
strain  of  the  swine  type  which  has  persisted  in  the  udder  of  a  cow  for  five 
years  appears  to  have  lost  none  of  its  swine  characteristics,  and  a  strain  of  the 
bovine  type  which  has  persisted  in  the  tissues  of  goats  for  more  than  two  years 
seems  to  have  remained  unchanged. 

In  an  endeavor  to  gain  information  as  to  whether  Br.  abortus  in  butter 
made  from  raw  cream  infected  with  this  organism  persists  in  a  viable  state 
for  a  considerable  length  of  time,  butter  was  made  from  both  sweet  cream  and 
from  thoroughly  sour  cream  naturally  infected  with  Br.  abortus.  Both  lots  of 
butter  were  stored  at  refrigerator  temperature.  Guinea  pigs  were  inoculated 
from  each  lot  at  weekly  intervals.  The  sweet-cream  butter  has  continued  to 
remain  infective  for  guinea  pigs  for  eight  weeks,  which  is  as  long  as  the  experi- 
ment has  as  yet  been  continued,  whereas  the  sour-cream  butter  was  infective 
for  guinea  pigs  on  the  day  it  was  churned,  but  not  a  week  later  or  thereafter. 

Extensive  use  has  been  made  of  the  abortion  agglutination  test  during  the 
year  in  rendering  assistance  in  combating  abortion  disease  in  numerous  Gov- 
ernment-owned herds.  The  results  have  continued  to  indicate  that  the  test  is 
highly  useful  for  detecting  infected  animals,  but  that  in  some  herds  testing 
programs  must  be  pursued  diligently  for  a  long  time  to  make  it  possible  to 
eradicate  the  disease  from  them. 
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Efforts  to  gain  more  exact  knowledge  as  to  the  relation  of  blood  agglutination 
titer  to  udder  infection  have  been  continued  as  opportunity  afforded.  The  data 
collected  indicate  that  cows  that  continue  to  react  in  titers  no  higher  than  1 
to  50,  as  the  test  is  made  by  the  bureau,  harbor  Br.  abortus  rarely  or  not  at  all. 
A  small  percentage  of  those  continuing  to  react  in  titers  of  1  to  100  harbor  the 
infection  as  do  also  about  50  per  cent  of  those  reacting  in  titers  of  1  to  200. 
Nearly  all  of  those  reacting  in  titers  of  1  to  500  or  more  have  been  shown  to 
have  infected  udders. 

In  cooperation  with  the  Division  of  Virus- Serum  Control,  examinations  of 
the  abortion  vaccines  on  the  market  and  of  cultures  proposed  to  be  used  in  the 
preparation  of  vaccines  have  been  made.  Also,  studies  to  determine  the  thermal 
death  point  of  Br.  abortus  in  hog  serum  have  been  conducted.  These  examina- 
tions and  studies  have  furnished  information  needed  in  enforcing  virus-serum- 
control  regulations. 

Studies  of  vaccination  in  abortion  disease  were  continued  during  the  year 
and  papers  reporting  the  results  of  two  experiments  were  offered  for  publica- 
tion. One  discussed  the  results  derived  from  the  use  of  vaccines  in  connection 
with  unbred  cattle  when  the  vaccines  were  prepared  from  Br.  abortus  (bovine) 
strains  of  different  degrees  of  virulence.  The  other  presented  the  results 
obtained  with  vaccine  prepared  from  an  avirulent  bovine  strain  when  admin- 
istered during  pregnancy. 

Another  vaccine  experiment,  completed  during  the  year,  was  made  to  obtain 
definite  information  as  to  the  efficacy  of  avirulent  Br.  abortus  strains  as 
immunizing  agents  for  unbred  cows  and  heifers  as  compared  with  strains  of 
low  virulence  but  not  entirely  nonlesion-producing  for  guinea  pigs.  In  this 
experiment,  in  which  use  was  made  of  25  cows  and  heifers,  the  degree  of 
immunity  manifested  by  the  animals  which  received  the  Br.  abortus  strains  of 
low  virulence  appeared  to  be  somewhat  more  pronounced  than  those  which 
received  the  avirulent  strains.  Six  out  of  nine  animals  which  were  vaccinated 
with  the  strains  of  low  virulence  completely  resisted  the  disease  when  exposed, 
whereas  only  three  out  of  eight  animals  which  received  the  avirulent  strains 
gave  evidence,  at  times  of  calving  or  aborting,  of  having  uterine  exudates  and 
colostrum  free  of  Br.  abortus.  That  the  degree  of  Br.  abortus  exposure  to 
which  these  animals  were  subjected  was  unusually  severe  was  indicated  by  the 
fact  that  all  eight  controls  used  in  the  experiment  aborted  and  at  time  of 
aborting  were  eliminating  Br.  abortus  in  their  uterine  exudates  and  their 
colostrum.  A  vaccine  experiment  of  a  similar  nature  but  on  a  larger  scale  is 
now  being  conducted. 

The  second  calfhood-vaccination  experiment,  mentioned  in  last  year's  report 
as  being  in  progress,  has  now  been  carried  to  the  point  where  it  is  clear  that 
the  favorable  results  yielded  by  the  original  similar  experiment  reported  two 
years  ago  will  be  confirmed.  In  this  second  experiment  18  calves  received  a 
single  injection  of  vaccine  when  they  were  between  5  and  6  months  of  age. 
An  equal  number  of  calves  were  reserved  for  controls.  Twelve  of  the  vacci- 
nated animals  have  now  completed  their  first  pregnancies,  as  have  also  13  of 
the  controls.  After  the  establishment  of  pregnancy  they  were  subjected  to 
conjunctival  Br.  abortus  exposure  of  equal  severity.  Eleven  of  the  vaccinated 
heifers  produced  vigorous  calves.  Guinea-pig  inoculation  results  indicated  the 
absence  of  Br.  abortus  uterine  infection  in  all  cases.  Br.  abortus  was  isolated 
from  the  colostrum  of  one  heifer.  The  remaining  vaccinated  heifer  gave  birth 
to  a  weak  calf,  which  was  associated  with  Br.  abortus  infection  of  the  uterus 
and  colostrum.  Of  the  13  controls,  5  aborted  with  Br.  abortus  uterine  and 
colostrum  infection,  3  gave  birth  to  weak  calves  and  were  also  shown  to  have 
Br.  abortus  uterine  and  colostrum  infection,  5  produced  vigorous  calves,  but 
1  of  the  5  heifers  was  shown  to  have  Br.  abortus  infection  of  both  the  uterus 
and  colostrum  and  another  was  shown  to  have  Br.  abortus  infection  of  the 
colostrum.  The  marked  contrast  between  the  performance  of  the  vaccinated 
and  control  groups  in  this  experiment  encourages  the  belief  that  the  vaccina- 
tion of  calves  as  a  means  of  dealing  with  badly  infected  herds  offers  some 
possibilities  for  control  of  the  disease. 

In  addition  to  the  foregoing,  several  minor  investigations  have  received 
consideration.  These  include:  (1)  An  experiment  to  determine  whether  Br. 
abortus  in  placental  tissue,  when  trampled  into  a  small  area  of  swampy  land, 
would  survive  for  four  and  one-half  months  and  still  infect  susceptible,  pregnant 
cattle  forced  to  obtain  their  entire  water  supply  from  the  swampy  area ;   (2) 
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studies  to  determine  the  relationship  between  Br.  abortus  and  an  abnormal 
condition  of  the  testicles  of  bulls,  this  abnormality  being  characterized  by  small 
necrotic  areas  and  calcified  strands  involving  the  parenchyma ;  and  (3)  studies 
of  the  infectivity  of  Br.  abortus  contaminated  milk  for  fowls.  These  investi- 
gations have  thus  far  resulted  negatively. 

COOPERATIVE  PROJECTS 

The  cooperative  abortion-disease  projects  inaugurated  in  1929  with  eight 
State  universities  or  experiment  stations  and  covering  many  phases  of  the 
abortion-disease  problem  were  continued.  Several  of  these  projects  have 
yielded  results  which  either  have  been  published  within  the  year  or  have  been 
prepared  for  publication. 

TUBERCULOSIS 

Extensive  studies  were  made  of  sensitization  to  tuberculin  in  cattle,  caused 
by  other  than  the  bovine  type  of  tubercle  bacillus.  With  the  incidence  of  bovine 
tuberculosis  becoming  progressively  lower  each  year  as  a  result  of  the  tubercu- 
losis-eradication program,  the  percentage  of  reactors  showing  no  visible  lesions 
and  so-called  skin  lesions  presents  a  more  and  more  serious  problem  in  tuber- 
culin testing. 

During  the  year  two  strains  of  acid-fast  organisms,  resembling  but  not  con- 
forming to  any  of  the  known  types  of  tubercle  bacilli,  were  cultured  from  skin 
lesions  in  cattle.  Also,  similar  acid-fast  organisms  were  cultured  from  soil 
on  which  a  herd  of  cattle  having  many  reactors  of  the  no-visible-lesion  and  skin- 
lesion  types  was*  pastured.  Studies  are  being  made  to  determine  the  possible 
connection  between  these  soil  acid-fast  organisms  and  those  recovered  from 
skin-lesion  cases. 

In  last  year's  report  mention  was  made  of  a  herd  of  cattle  imported  from 
the  island  of  Guernsey  which,  when  tested  with  tuberculin  at  the  port  of 
entry  at  Baltimore,  contained  seven  reactors.  Two  of  the  reactors  were 
slaughtered  at  Baltimore  and  showed  no  lesions  of  tuberculosis.  The  remaining 
five  reactors  were  brought  to  the  Experiment  Station,  and  three  of  these  reacted 
on  retest  but  to  a  lower  degree  than  on  the  initial  test.  Although  one  of  these 
three  animals,  when  it  was  killed,  showed  no  lesions,  a  culture  of  an  acid-fast 
organism  was  obtained  through  guinea-pig  inoculation.  This  acid-fast  organism 
has  been  proved  to  be  an  avian  tubercle  bacillus,  and  provides  another  instance 
in  which  sensitization  to  mammalian  tuberculin  is  caused  by  this  type  of 
organism. 

As  in  past  years,  the  Experiment  Station  has  been  called  upon  to  test  various 
so-called  cures  for  tuberculosis.  One  such  product,  prepared  from  a  leguminous 
plant,  which  the  producers  hoped  would  prove  valuable  in  treating  both  human 
and  animal  tuberculosis,  was  tested  on  laboratory  animals,  but  the  results 
obtained  entirely  failed  to  support  the  expectations  held  for  it  by  its  pro- 
ponents. 

The  periodic  tests  of  tuberculins  prepared  by  commercial  concerns  through- 
out the  United  States  revealed  that  the  tuberculin  of  one  concern  had  become 
unreliable  owing  to  the  contamination  of  the  culture  used  in  the  preparation 
of  the  product.  All  other  tuberculins  were  found  to  be  satisfactory.  The 
need  of  frequent  testing  of  all  biological  products  is  manifest. 

VESICULAR  STOMATITIS 

Two  strains  of  virus,  studied  in  the  past,  have  been  kept  alive  in  guinea 
pigs  for  further  study.  A  supply  of  these  animals,  immune  to  each  strain  of 
virus,  has  been  kept  on  hand  for  use  in  typing  virus  that  may  be  obtained 
from  any  outbreak  of  the  disease  and  also  to  be  of  service  in  helping  to 
determine  the  identity  of  any  material  from  animals  suspected  of  being 
affected  with  foot-and-mouth  disease. 

One  of  the  viruses  has  now  been  kept  alive  for  six  years  and  five  months  by 
passage  through  guinea  pigs,  960  passages  having  been  made,  and  the  other 
has  been  kept  alive  for  five  years  and  eight  months  by  making  900  passages, 
Both  viruses  are  still  virulent  for  cattle  and  horses. 
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Ail  outbreak  of  vesicular  stomatitis,  which  was  confined  to  a  single  herd  of 
"dairy  cattle  in  Louisiana,  was  investigated  within  the  year.  The  disease  ran 
an  unusual  course  in  that  vesicles  appeared  on  the  teats  of  a  large  proportion 
of  the  cows.  The  number  of  animals  showing  teat  lesions  was  far  greater 
than  the  number  of  those  showing  lesions  of  the  mouth.  Foot  lesions  were 
also  present  in  a  small  proportion  of  the  affected  animals. 

OTHER    ACTIVITIES 

Laboratory  and  other  facilities  for  carrying  on  investigations  were  im- 
proved ;  large  numbers  of  small  experimental  animals  for  use  in  researches 
on  animal  diseases  were  raised;  and  all  land  not  used  for  buildings,  pens, 
and  other  specific  needs  was  kept  under  intensive  cultivation. 

FIELD  INSPECTION  DIVISION 

The  Field  Inspection  Division,  directed  by  George  W.  Pope,  chief,  continued 
to  administer  regulations  designed  to  prevent  the  introduction  of  livestock 
diseases  of  foreign  origin.  These  regulations  provide  for  the  inspection  and 
quarantine  of  import  livestock  and  control  over  the  importation  and  handling 
of  hides,  skins,  wool,  and  other  animal  by-products,  feeding  materials,  fer- 
tilizers, used  bagging,  and  hay  and  straw  packing  materials.  This  division 
also  administered  regulations  governing  the  exportation  of  livestock  and  con- 
ducted work,  as  in  the  past,  for  the  control  and  eradication  of  various  animal 
diseases  in  the  United  States. 

OUTBREAK    OF    FOOT-AND-MOUTH   DISEASE    ERADICATED 

Throughout  the  year  the  country  remained  free  from  rinderpest,  contagious 
pleuropneumonia,  and  surra.  Foot-and-mouth  disease,  however,  gained  en- 
trance after  a  period  of  nearly  three  years,  appearing  in  Orange  County, 
Calif.,  where  it  was  positively  diagnosed  on  a  hog  ranch  near  Buena  Park  on 
April  28,  1932.  An  order  of  the  Secretary  of  Agriculture  placed  a  part  of 
Orange  County  under  quarantine  effective  April  29.  On  April  30  the  disease 
was  found  on  a  hog  ranch  in  Los  Angeles  County  a  few  miles  from  the 
originally  infected  herd  and  that  area  was  quarantined  through  an  amend- 
ment to  the  Secretary's  order.  On  May  7  a  third  center  of  infection  was 
disclosed  in  San  Bernardino  County,  also  on  a  hog  ranch,  and  the  Secretary's 
order  was  further  amended  accordingly. 

Through  prompt  and  effective  action  by  county  veterinary  authorities  to 
whom  the  report  was  first  made  the  disease  was  diagnosed  early,  before  the 
infection  had  developed  great  virulence.  A  force  of  experienced  men  was 
immediately  assigned  to  the  area  by  this  bureau  and  the  State  of  California, 
and  the  measures  that  had  been  found  effective  in  previous  outbreaks  went  for- 
ward with  the  greatest  possible  dispatch.  These  included  prompt  diagnosis, 
appraisal,  slaughter,  and  burial  of  affected  and  exposed  animals,  disinfection  of 
the  premises,  and  close  inspection  of  all  susceptible  livestock  in  the  surround- 
ing districts.  No  further  infection  was  found  after  the  case  in  San  Bernardino 
County,  disposal  being  made  of  that  herd  on  May  8;  thus  the  disease  was 
eliminated  in  the  short  space  of  10  days  from  the  date  that  positive  diagnosis 
was  made.  This  is  a  new  record  in  the  eradication  of  foot-and-mouth  disease 
in  the  United  States. 

The  eradication  work  involved  the  slaughter  of  18,747  swine,  46  cattle,  and 
24  goats,  belonging  to  37  different  owners.  The  appraised  value  of  these  ani- 
mals was  $203,328.60,  one-half  of  which  was  paid  by  the  department.  In 
addition,  property  was  destroyed  in  disinfection  work,  and  other  measures  were 
taken  to  eliminate  possible  sources  of  infection,  entailing  a  cost  of  $1,950.86. 
One-half  of  this  sum  was  also  paid  by  the  department. 

At  the  close  of  the  fiscal  year  the  various  premises  on  which  infection  was 
found  were  being  held  under  quarantine  until  the  usual  tests  preliminary  to 
-permitting  restocking  could  be  completed. 
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INSPECTION   AND    QUARANTINE    OF   IMPORTED   ANIMALS 

All  horses,  ruminants,  and  swine  from  foreign  countries  were  carefully  in- 
spected when  they  were  offered  for  entry  at  coast  or  border  ports.  An  act  of 
Congress  prohibits  the  importation  of  cattle,  other  domestic  ruminants,  and 
swine  from  countries  where  foot-and-mouth  disease  or  rinderpest  is  known  to 
exist.  This  excludes  such  animals  from  most  of  the  countries  of  the  Eastern 
Hemisphere  and  South  America ;  and  as  there  were  occasional  outbreaks  of 
foot-and-mouth  disease  in  Great  Britain  during  the  year,  importations  were 
practically  limited  to  those  from  Canada,  Mexico,  the  Channel  Islands,  and 
the  Union  of  South  Africa. 

The  number  and  kind  of  animals  imported  are  shown  in  Table  1. 

Table  1. — Animals  imported,  fiscal  year  1932 

INSPECTED  BUT  NOT  QUARANTINED 


Port  of  entry 


Baltimore 

Boston.. 

Key  West... 

Los  Angeles. 

New  York. 

San  Francisco 

San  Juan,  P.  R 

Canadian  border  ports. 
Mexican  border  ports.. 


Total. 


Cattle 


15 


1,852 
24,  358 

77, 786 


104,  Oil 


Swine 


2,392 
2 


2,487 


1,875 
1,336 


3,211 


Goats 


75 


Horses  and 
mules 


1 
61 

431 
21 

342 
12 
89 

,484 

,118 


i  17,  559 


Asses 


25 


Other 
animals 


2 
119 
32 


163 


INSPECTED  AND  QUARANTINED 

Baltimore 

1 

Boston 

6 

New  Orleans 

3 

New  York 

205 

1 

2 

43 

San  Diego 

3 

San  Francisco 

1 

15 

12 

5 

7 

.. 

Total 

210 

7 

1 

16 

2 

68 

1  Of  this  number  1,025  were  mules. 

Note.— 2,832  Mexican  cattle  passed  through  United  States  under  bond  and  were  inspected  at  the  time 
of  entry. 


As  a  measure  of  cooperation  with  the  Bureau  of  Biological  Survey,  inspectors 
of  the  Bureau  of  Animal  Industry  inspected  and  supervised  the  quarantine  of 
39,131  quail  for  importation  from  Mexico.  Live-poultry  importations  amounted 
to  268  fowls,  which  were  inspected  at  time  of  entry.  These  originated  in 
various  countries  of  Europe  and  Asia.  Cattle  from  Mexico  to  the  number  of 
4,629  were  refused  entry  at  border  ports  because  of  being  infested  with  fever 
ticks.  At  Canadian  border  ports  4  cattle  were  rejected,  3  on  account  of 
diseased  udders  and  1  because  of  pneumonia. 

The  closest  attention  possible  has  been  given  to  the  enforcement  of  regula- 
tions designed  to  prevent  the  entry  into  United  States  ports  of  vessels  having 
on  board  sea-stores  livestock  which  originated  in  countries  where  either  foot- 
and-mouth  disease  or  rinderpest  exists.  In  this  work  the  cooperation  of  the 
Public  Health  and  Customs  Services  of  the  Treasury  Department  is  extremely 
important  and  has  been  freely  and  effectively  extended.  As  the  regulations  in 
question  have  become  more  generally  known,  the  number  of  vessels  carrying 
prohibited  livestock  arriving  at  United  States  ports  has  gradually  diminished. 
During  the  year  25  vessels  carrying  49  head  of  such  livestock  were  held  pending 
the  slaughter  of  the  animals  and  disinfection  of  the  section  of  the  vessel 
occupied  by  them.  Public  Health  Service  officers  obtained  declarations  from 
12,211  shipmasters  setting  forth  the  presence  or  absence  on  their  vessels  of 
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prohibited  livestock  and  animal  products.    Of  these  declarations,  3,133  reported 
the  presence  of  prohibited  meats  aboard  the  vessels. 

IMPORTATION  OF  ANIMAL  BY-PRODUCTS,  FEEDING  MATERIALS,  ETC. 

The  administration  of  regulations  governing  the  sanitary  handling  of  import 
animal  by-products,  feeding  materials,  and  other  commodities,  designed  to  pre- 
vent the  introduction  into  the  United  States  of  anthrax,  foot-and-moutii  disease, 
and  rinderpest,  is  at  present  the  largest  and  most  difficult  bureau  project 
relating  to  the  import  trade.  The  volume  of  these  importations  is  large,  and 
they  proceed  principally  from  countries  in  which  foot-and-mouth  disease  exists. 
Because  of  the  nature  of  the  products  there  is  always  a  possibility  that  they 
may  harbor  infection. 

Strict  supervision  and  control  were  maintained  over  hides,  skins,  wool,  hair, 
tankage,  glue  stock,  and  other  like  animal  by-products  that  were  not  accom- 
panied by  proper  certificates.  Such  consignments  have  been  permitted  move- 
ment only  in  sealed  cars  to  establishments  approved  for  that  purpose  and 
having  facilities  for  segregated  storage  and  disinfection  of  the  products  in 
process  of  manufacture.  Feeding  materials  from  infected  countries,  if  not 
properly  certified  at  origin,  were  held  in  quarantine  for  90  days  and  were 
otherwise  handled  under  restrictions. 

The  restrictions  on  previously  used  bags  and  bagging  from  countries  in  which 
foot-and-mouth  disease  exists  were  continued.  These  products  were  either  dis- 
infected by  heat  at  the  port  of  entry  or  were  shipped  in  sealed  cars  to  approved 
paper  mills  for  segregated  storage  and  disinfection  in  process  of  manufacture. 

Cars  in  which  restricted  import  animal  by-products  were  transported  to 
approved  establishments  were  cleaned  and  disinfected  under  supervision,  3,882 
receiving  such  treatment  during  the  year. 

The  requirement  that  the  feet  of  dressed  poultry  from  infected  countries  must 
be  removed  and  destroyed  was  strictly  enforced.  Feet  had  been  removed  at 
origin  in  all  but  two  of  the  consignments  received.  In  these  instances  they  were 
removed  and  destroyed  at  the  port  of  entry. 

Restrictions  on  animal  glands  used  in  the  manufacture  of  biological  products 
and  calf  stomachs  for  use  in  the  manufacture  of  rennet,  that  were  imported 
from  certain  countries,  were  administered  in  the  same  manner  as  during  the 
previous  year. 

Close  supervision  was  maintained  over  vessels  arriving  at  United  States  ports 
with  fresh  or  frozen  meat  stores  aboard  that  had  been  purchased  in  regions 
where  foot-and-mouth  disease  exists.  The  enforcement  of  the  orders  of  the 
department  prohibiting  the  landing  of  any  such  meats,  or  garbage  derived 
therefrom,  was  given  special  attention.  In  this  respect  the  cooperation  of 
Customs  and  Public  Health  Service  officers  was  very  valuable. 

ERADICATION  OF  SCABIES 

Cooperation  with  State  livestock  sanitary  officials  in  the  eradication  of  sheep 
scabies  was  continued  as  in  previous  years.  In  the  course  of  this  work 
19,703,156  inspections  were  made  by  inspectors  in  the  field  and  3,058,958  dippings 
were  supervised.  The  total  number  of  sheep  in  herds  in  which  infection  was 
found  was  232,052  head.  This  represents  a  decrease  of  59  per  cent  as  compared 
with  the  corresponding  number  last  year.  The  greatest  improvement  was 
shown  in  Colorado,  New  Mexico,  and  Arizona.  Especially  encouraging  results 
were  achieved  on  the  Navajo  Indian  Reservation  in  the  last  two  States,  where 
intensive  work  has  been  carried  on  during  the  past  two  years  with  the  effective 
cooperation  of  the  Bureau  of  Indian  Affairs,  Department  of  the  Interior.  It 
appears  now  that  very  little,  if  any,  infection  remains  among  the  sheep  on  the 
reservation  in  question. 

In  all  the  western  range  States  where  there  has  been  considerable  infection 
marked  improvement  was  shown.  In  others  where  the  infection  has  been  slight 
conditions  remained  about  the  same.  During  the  fiscal  year  no  sheep  scabies 
was  found  in  the  region  lying  to  the  west  and  north  of  Arizona,  Utah,  Colorado, 
Nebraska,  and  South  Dakota.  In  Utah  only  three  infected  herds  and  in  South 
Dakota  only  two  such  herds  were  found  during  the  year. 

Although  encouraging  progress  has  been  made  in  sheep-scabies-eradication 
work  in  the  western  range  States,  there  has  been  an  increase  in  the  incidence 
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of  this  disease  in  a  few  of  the  Central  States.  This  infection  has  become  widel> 
scattered  among  the  farms  and  feed  lots,  and  eradication  under  these  circum- 
stances presents  some  very  difficult  problems. 

Cattle-scabies-eradication  work  was  also  continued  in  cooperation  with  State 
livestock  sanitary  authorities,  bureau  inspectors  making  3,446,108  inspections 
and  supervising  400,215  dippings.  Infected  cattle  found  numbered  173,852  head, 
which  is  25  per  cent  less  than  for  last  year.  A  reduction  of  infection  was 
achieved  in  all  the  States  where  the  disease  has  existed  to  a  considerable  extent 
with  the  exception  of  New  Mexico,  where  there  was  a  rather  marked  increase. 
In  Texas  and  Montana  especially  marked  progress  was  made  toward  freedom 
from  cattle  scabies. 

In  some  of  the  northern  range  areas,  sarcoptic  scabies  is  a  difficult  problem  at 
present.  Montana,  for  instance,  is  believed  to  be  free  of  psoroptic  or  common 
scabies,  but  the  sarcoptic  variety  remains  to  be  eradicated  in  several  herds. 

In  Texas  cooperation  with  the  State  authorities  in  the  inspection  and 
dipping  of  goats  for  scabies  was  continued.  The  total  number  of  inspections  of 
goats  during  the  year  was  158,425  head.  Of  these,  six  herds,  containing  6,100 
animals,  were  found  to  be  affected.    Inspectors  also  supervised  15,953  dippings. 

Further  efforts  were  made  in  cooperation  with  the  Bureau  of  Indian  Affairs  to 
eradicate  scabies  of  horses  on  the  Blackfeet  Indian  Reservation  in  Montana. 
An  intensive  dipping  campaign  was  conducted  in  the  course  of  which  4,758 
horses  were  dipped,  51  of  these  being  found  to  be  infected. 

ERADICATION  OF  DOURINE 

Activities  under  this  project  during  the  year  centered  principally  on  the  San 
Carlos  Indian  Reservation  in  Arizona,  where  the  Bureau  of  Indian  Affairs  and 
the  Bureau  of  Animal  Industry  conducted  an  intensive  eradication  campaign. 
This  work  presented  many  difficulties  because  of  the  rough  character  of  the 
country  and  the  wildness  of  the  horses.  A  general  round-up  was  made,  and 
blood  samples  for  tests  were  taken  from  the  horses  which  it  was  desired  to 
retain.  Of  the  remainder,  a  few  were  shipped  to  slaughtering  establishments 
and  many  others  were  killed  on  the  open  range.  These  included  the  animals 
from  which  it  would  not  have  been  practicable  to  try  to  obtain  blood  samples. 
Slightly  more  than  11  per  cent  of  the  animals  tested  gave  positive  reactions. 
In  view  of  the  progress  already  made,  prospects  of  eliminating  the  disease  from 
the  reservation  in  another  year  are  favorable. 

In  the  region  comprising  parts  of  southwestern  Idaho,  southeastern  Oregon, 
and  northern  Nevada,  where  dourine  is  known  to  exist,  no  systematic  eradica- 
tion work  was  attempted  during  the  year.  The  infected  districts  remained 
under  State  quarantines.  Blood  samples  for  tests  were  taken  from  small 
numbers  of  horses  destined  for  slaughter  in  order  to  obtain  information  con- 
cerning the  probable  extent  to  which  the  disease  exists.  These  tests  indicate 
that  the  percentage  of  infection  is  slight. 

A  complete  report  of  the  animals  tested  and  the  results  of  the  tests  appears 
on  page  42. 

CONTROL   OF   COMMUNICABLE   POULTRY   DISEASES 

The  country  fortunately  remained  free  from  European  fowl  pest  and  other 
similar  serious  diseases  of  poultry  during  the  year.  The  practice  of  supervis- 
ing the  cleaning  and  disinfection  of  poultry  cars  at  the  request  of  live-poultry 
transportation  companies  was  continued.  The  greater  part  of  this  work  was 
done  at  three  principal  poultry-car  cleaning  and  disinfection  establishments, 
12,257  cars  being  treated. 

INTERSTATE  SHIPMENTS  OF  LIVESTOCK 

Bureau  veterinarians  inspected  1,617  horses  and  mules,  and  843  of  these  were 
tested  with  mallein  for  glanders.  None  of  the  animals  reacted  to  the  test. 
Glanders  has  become  a  comparatively  rare  disease  in  the  United  States.  The 
inspection  and  testing  were  for  interstate  movement  in  order  that  the  require- 
ments of  the  States  of  destination  might  be  fulfilled.  Bureau  inspectors  fur- 
nished this  service  in  connection  with  their  regular  duties. 
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INSPECTION  OF  ANIMALS  FOR  EXPORT 

All  export  livestock,  including  live  poultry,  were  inspected  as  provided  by 
law  and  department  orders  covering  this  service.  In  addition,  the  bureau 
endeavored  to  make  such  further  inspections  and  tests  as  might  be  specified  in 
the  regulations  of  the  countries  of  destination.  All  vessels  used  in  the  trans- 
portation of  export  livestock  were  inspected  as  to  space,  fittings,  and  equipment 
for  the  humane  treatment  and  safe  transport  of  the  animals. 

The  number  of  animals  of  various  kinds  inspected  for  export  is  shown  in 
Table  2. 

Table  2. — Inspection  and  testing  of  animals  for  export,  fiscal  year  1932 


To  Canada 

To  other  countries 

Kind  of  animal 

American 
animals 

Canadian 
animals  » 

Total 

Cattle 

295 

9 

138 

3,537 
1,649 
5,617 
2,691 
2,548 
2,536 
38 
133 

50 

3,882 

1,658 

2,691 

Horses 

576 
37 

28 

3,152 

2,573 

38 

95 

228 

Total 

1,150 

18,  749 

78 

19, 977 

1  Animals  of  Canadian  origin  exported  through  United  States  ports. 

2  "  Other  animals"  include  132  minks  shipped  to  Sweden. 

The  total  number  of  fowls  inspected  for  export  was  25,116.  These  exporta- 
tion included  chickens,  ducks,  turkeys,  geese,  pigeons,  guinea  fowl,  and  pea- 
fowl, and  were  destined  principally  to  Canada  and  Mexico.  A  few  were  shipped 
to  European,  Asiatic,  Central  American,  and  South  American  countries. 

DIVISION  OF  HOG-CHOLERA  CONTROL 


The  year's  work  in  the  control  of  hog  cholera  brings  to  attention  the  necessity 
for  continued  vigilant  efforts  in  this  line  of  activity.  The  number  of  outbreaks 
of  the  disease  reported  during  the  fiscal  year  1932  was  6,480,  which  is  almost 
twice  that  of  the  previous  fiscal  year,  when  3,388  outbreaks  were  reported.  How- 
ever, the  increase  occurred  during  the  fall  of  1931.  Thereafter  the  disease  sub- 
sided until  in  the  spring  of  1932  the  number  of  outbreaks  reported  was  smaller 
than  in  the  spring  of  1931. 

The  project,  under  the  supervision  of  U.  G.  Houck,  chief  of  the  division,  was 
conducted  as  heretofore  in  cooperation  with  State  livestock  officials,  extension 
workers,  practicing  veterinarians,  farmers'  organizations,  and  individual  farmers 
and  swine  owners. 

The  time  of  approximately  35  bureau  veterinarians  was  devoted  to  the  appli- 
cation of  measures  and  the  giving  of  information  and  instructions  in  the  sup- 
pression of  hog-cholera  outbreaks.  The  regulatory  phase  involved  surveys, 
investigations,  holding  autopsies,  and  assisting  practicing  veterinarians  in 
proper  diagnoses  and  the  technical  use  of  the  preventive-serum  treatment.  The 
educational  phase  of  the  project  consisted  in  holding  meetings  and  giving 
demonstrations  among  swine  owners. 

In  the  course  of  the  year  bureau  veterinarians  made  24,792  visits  to  farms  in 
825  counties  of  30  States,  7,667  on  calls  for  assistance  and  17,125  for  the  pur- 
pose of  surveying  conditions  as  they  pertained  to  hog  cholera  and  allied  swine 
diseases.  In  connection  with  these  visits  and  the  meetings  attended,  the  vet- 
erinarians interviewed  68,290  farmers  and  others  interested  in  hog-cholera, 
control  and  held  3,722  autopsies  for  diagnostic  purposes. 

In  the  educational  phase  of  the  work  bureau  veterinarians  attended  499  meet- 
ings, 310  of  which  they  addressed  on  the  subject  of  hog-cholera  control.  There 
was  a  total  attendance  at  the  meetings  of  32,447  persons  interested  in  the 
control  of  hog  cholera.    Table  3  summarizes  the  activities  of  the  year, 
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Table  3. — Summary  of  hog-cholera-control  work,  -fiscal  year  1932 


Bureau 
veteri- 
narians 
engaged 
in  work  l 

Meetings 

ad- 
dressed 

Premises 
investi- 
gated 

Demonstrations 

Autop- 
sies 
per- 
formed 

Outbreaks 
reported 

State 

Num- 
ber 

Hogs 
treated 

to  bureau 
veteri- 
narians 

-Alabama »«..._..._..._- 

California 

1 

.5 
.75 

1 

1.25 
.33 

3 

2 

3 

4 

979 
61 
106 

1,005 
722 
421 

2,242 

1,045 

1,139 
730 

2,299 
318 

3,475 

1,099 
798 
708 
428 

1,510 
588 

1,467 
27 
388 
261 
693 
437 

1,046 
190 
271 
339 

56 
4 

451 
208 

11 

46 

72 

28 

9 

30 

942 

210 

485 

17 

192 

34 

178 

119 

15 

104 

225 

102 

179 

39 

9 

22 
229 
41 
20 
48 

11 
29 

2 
11 

1 

3 
42 

9 
23 

27 

•Florida 

524 

46 

1 

6 

10,  833 

1,568 

15 

157 

189 

Georgia ..     

48 

Idaho 

17 

Illinois 

1,248 
222 

23 

1,242 

870 

Kansas 

25 

Kentucky  ...     __ 

28 
--- 

23 
49 
45 
19 
612 
38 
16 
39 
13 
2 

755 
1,091 

325 
1,279 
4,390 
1,669 

841 
2,658 

494 

239 

220 

Louisiana  - 

84 

Maryland.  ..  .  

521 

Michigan. 

1.5 

.8 
1.5 
1.  5 
1.5 

.5 

.5 
.5 
.4 
1 

597 

Mississippi.  . .  ._ 

11 

15 
6 

48 
6 
3 

18 
3 
2 

16 

11 

94 

Nebraska 

70 

North  Carolina 

51 

Ohio 

1,308 

Oklahoma.    

64 

Oregon . 

6 

South  Carolina 

324 
8 
11 
4 
155 
6 
32 
10 

5,134 
328 
194 
35 
652 
88 
662 
1,244 

136 

65 

171 

Texas 

113 

2 

18 

80 

Washington 

45 
163 
108 

34 

77 

Wisconsin ... 

9 

92 

Total 

34.53 

310 

24,  792 

2,066 

36,  552 

3,722 

6,480 

1  Fractions  denote  veterinarians  devoting  part  time  to  the  work. 

MEAT-INSPECTION  DIVISION 

The  work  of  the  Federal  meat-inspection  service  under  the  direction  of  R.  P. 
Steddom,  chief,  was  conducted  in  an  extensive  manner  as  in  the  past.  It 
showed  a  total  of  77,200,091  animals  slaughtered  under  inspection,  an  increase 
of  nearly  4  per  cent  over  that  of  the  preceding  year. 

GENERAL  MEAT  INSPECTION 

Inspection  was  conducted  at  799  establishments  in  269  cities  and  towns,  as 
compared  with  811  establishments  in  278  cities  and  towns  during  the  fiscal 
year  1931.  Inspection  was  inaugurated  at  38  establishments  and  withdrawn 
from  54,  as  compared  with  43  and  50,  respectively,  during  the  preceding  year. 
Inspection  was  withdrawn  from  53  establishments  on  account  of  discontinuance 
of  slaughtering  or  interstate  business  and  from  1  establishment  for  violation  of 
the  regulations.  At  the  close  of  June  30,  1932,  there  were  745  establishments  in 
257  cities  and  towns  operating  under  inspection. 

ANTE-MORTEM   AND  POST-MORTEM   INSPECTIONS 

The  results  of  the  ante-mortem  and  post-mortem  inspections  are  given  in 
Tables  4  to  8,  inclusive.  Tables  6,  7,  and  8  show  the  diseases  and  number  of 
condemnations  on  ante-mortem  and  post-mortem  inspections. 
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Kind 

Passed 

Suspected  i 

Condemned J 

Total 

Cattle 

7,  742, 499 

4, 579, 047 

18,656,407 

7,709 

45,  747,  648 

100,  348 

234, 331 

8,123 

5,081 

5 

113, 165 

12 

2,416 

1,827 

8,343 

18 

21,  596 

67 

7,  979, 246 

4, 588, 997 
18,  669, 831 

Sheep  and  lambs 

7,732 
45, 882, 409 

Swine. .. 

100,427 

Total 

76,  833,  658 

360,  717 

34,  267 

77, 228,  642 

1  "  Suspected  "  is  used  to  designate  animals  suspected  of  being  affected  with  disease  or  condition  that  may 
cause  condemnation  in  whole  or  in  part  on  special  post-mortem  inspection. 

2  For  additional  condemnations  see  Tables  5  to  8,  inclusive. 

Table  5. — Post-mortem  inspection  of  animals,  fiscal  year  1982 


Kind 

Passed 

Condemned 

Total 

Cattle- 

7, 920,  635 

4,  594,  947 

18, 642,  380 

7,703 

45,  712, 499 

100,044 

53, 867 

10, 203 

17, 561 

13 

139,  923 

316 

7,  974,  502 
4,  605, 150 

Calves .. 

18,  659,  941 
7,716 

Goats 

45, 852, 422 
100,  360 

Horses 

Total 

76,  978,  208 

221, 883 

77, 200, 091 

Table  6. — Diseases  and  conditions  for  which  condemnations  tvere  made  on 

ante-mortem  inspection 


Cause  of  condemnation 

Cattle 

Calves 

Sheep 

and 

lambs 

Goats 

Swine 

Horses 

Arthritis  and  other  bone  diseases _ 

8 

2 

Azoturia 

1 

Blackleg 

4 

Dropsical  diseases .. 

1 

2 

Elephantiasis 

1 

Emaciation  _ 

6 

1 
1 

1 

3 

Encephalomyelitis. ... .  . 

Epithelioma ...      . .  .. 

2 

Fistula 

9 

Gangrene .. 

1 

Hog  cholera .. 

3,007 

Immaturity 

13 

14 

Injuries.  _ 

3 

2 

2,335 

3 

16 
8 
1 

18 

6 

5 

3 

Mammitis  

Moribund 

1,805 

8,301 

18 

17,  709 

72 

Pnenmnnia,  enteritis,  peritonitis,  pfo- 

4 
.. 

1 

10 

21 

125 
474 

Pyrexia....' .1 ' 

Septicemia  and  pyemia 

3 

31 

2 

Strangles 1." 

3 

1 

12 
4 

1 

Toxemia    

234 

Tympanites       .' . 

Total 

2,416 

1,826 

8,343 

18 

21,  597 

110 
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Table  7. — Diseases  and  conditions  for  which  condemnations  were  made  of  the 
entire  carcass  on  post-mortem  inspection 


Carcasses  of— 

Cause  of  condemnation 

Cattle 

Calves 

Sheep  and 
lambs 

Goats 

Swine 

Horses 

463 

24 

22 

1 

3 

Anaplasmosis 

Anthrax 

67 

6,675 
696 

Arthritis  and  other  bone  diseases 

158 

232 

282 
9 

Asphyxia 

3 

Blackleg - 

10 

6 

1,586 

1 

2 

243 

65 

2,748 

Cellulitis 

r 

7 

1,198 

21 

91 

547 

2 

21, 598 

25 

5,209 

Contamination 

3 

103 

56 

5,764 

11 

20 
10 

1 

1,160 
2 

25 

Gangrene 

2 

1,707 

.. 

Icterus 

83 

454 
3,664 

Immaturity.. 

7 
1,841 

Injuries.. 

1,909 

5 

888 

46 

2 

1 

5 

26 

390 

796 

10 

Leukemia 

36 

49 
6 

7 

73 

6 

239 
150 
51 
3 
7 
27 

2 

Melanosis 

67 

Necrosis 

1 

7 

Parasitic  diseases 

i 
93 

2,753 

Pneumonia,  pleurisy,  enteritis,  peritonitis, 
etc 

11, 731 
21 

5,250 

7,619 
8 

2,235 
3 

2 

r 

i 

33,423 

10 

24,476 

4,315 

113 

103 

11 

812 

31 

Skin  diseases 

5 
10 

1 

Splenetic  fever 

17 

Strangles 

23 

3 

23,214 

4,058 
18 

2 

4 

155 

10 
37,509 

1,603 

426 
49 

Tumors,  carcinomata,  sarcomata,  abscesses, 
etc 

39 

Total 

53,  867 

10,203 

17,  561 

13 

139,923 

316 

Table  8. — Diseases  and  conditions  for  which  condemnations  were  made  of  parts 
of  carcasses  on  post-mortem  inspection 


Parts  of  carcasses  j  of— 

Cause  of  condemnation 

Cattle 

Calves 

Sheep  and 
lambs 

Goats 

Swine 

Horses 

91, 222 
9 

2,409 

Arthritis  and  other  bone  diseases *. 

2 
6 

54 

Caseous  lymphadenitis . 

Cellulitis 

3 

121 

932 

22 

576 

2,722 

43, 538 

i              1 

Contamination 

28 
97 
16 

54 
144 

l" 

5 

3 

Necrobacillosis 

7 
3 

Necrosis .. 

86 
30,406 
8,158 

2 

694 
3,614 

1 

303,909 
475,  270 

152 

9 

Total 

130,  959 

6,860 

368 

1 

826, 071 

17 

1  In  addition  to  these  parts,  613,778  cattle  livers  and  25,906  calf  livers  were  condemned  on  post-mortem 
inspection. 
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INSPECTION    OF    MEAT   AND   PRODUCTS 

The  inspection  and  supervision  of  meat  and  products  prepared  and  processed 
are  shown  in  Table  9,  which  is  a  record  only  of  inspection  performed  and  not 
a  statement  of  the  actual  quantity  prepared.  The  record  of  inspection  is  some- 
times duplicated  when  the  product  is  reinspected  during  the  different  stages  of 
preparation. 

Market  inspection  to  facilitate  interstate  delivery  of  meats  and  products  was 
conducted  in  25  cities. 


Table  9. 


-Meat  and  meat  food  products  prepared  and  processed  under  super- 
vision, fiscal  year  1932 


Product 

Inspection 
pounds  J 

Product 

Inspection 
pounds  > 

Cured: 

106, 925, 834 

2,  760, 366,  554 

1,318,006 

663,  644, 078 

166, 633, 641 
69,  532,  683 
4,  715, 852 

2,579,436 

6, 009, 732 

7,406 

73,326,645 

144,004 

1,  715, 348,  670 

Lard  oil 

254, 521 
186, 649 

Beef 

Lard  stearin . 

Pork. 

Compound  and  other  substitutes  for 
lard . 

411, 935, 314 
85, 361,  800 

76,  584, 482 

Oleo  stock  and  edible  tallow 

Canned: 

Oleo  oil . 

Beef 

Oleo  stearin ...      .  

35, 548,  899 
86,  716,  703 

Pork... 

Oleomargarine 

1,  969, 359,  540 
6, 170,  747 

Product  passed  for  cooking: 

Beef 

Horse  meat: 

Cured . 

Pork  .                -. 

Chopped.    ... 

372, 464 

All  other 

46, 127,  054 
711, 085 

Oil 

Total 

8,  289, 881, 799 

1  This  term  represents  the  total  volume  of  inspection.  The  figures  do  not  represent  actual  production 
as  the  same  product  may  have  been  inspected  and  recorded  more  than  once  in  the  process  of  manufacture 

Note. — The  following  quantities  of  meat  and  meat  food  products  were  condemned  on  reinspection  and 
destroyed  for  food  purposes  on  account  of  having  become  sour,  tainted,  unclean,  rancid,  or  otherwise  un- 
wholesome. Beef,  1,505,624  pounds;  pork,  4,489,795  pounds;  mutton  and  lamb,  35,899  pounds;  veal,  30,740 
pounds;  goat  meat,  70  pounds;  horse  meat,  24,606  pounds;  total,  6,086,734  pounds. 

MEAT  AND  PRODUCTS  CERTIFIED  FOR  EXPORT 


During  the  fiscal  year  53,141  official  meat-inspection  certificates  were  issued 
to  cover  the  exportation  of  the  following  products:  Beef  and  beef  products, 
87,081,117  pounds;  mutton  and  lamb  and  mutton  and  lamb  products,  4,100,660 
pounds ;  pork  and  pork  products,  696,880,585  pounds ;  horse-meat  products, 
5,284,672  pounds;  total,  793,347,034  pounds.  There  were  also  issued  3,707  cer- 
tificates covering  the  exportation  of  37,404,524  pounds  of  inedible  animal 
products. 

EXEMPTION    FROM    INSPECTION 

The  provisions  of  the  meat-inspection  law  requiring  inspection  usually  do  not 
apply  to  animals  slaughtered  by  a  farmer  on  the  farm  or  to  retail  butchers  and 
dealers  supplying  their  customers.  The  retail  butchers  and  dealers,  however, 
in  order  to  ship  meat  and  meat  food  products  in  interstate  or  foreign  commerce 
are  required  to  obtain  certificates  of  exemption.  The  number  of  such  certifi- 
cates outstanding  at  the  close  of  the  year  was  1,278.  During  the  year  63  cer- 
tificates were  canceled  on  account  of  dealers  retiring  from  business  or  ceasing 
to  make  interstate  shipments,  change  of  address,  insanitary  conditions,  violation 
of  the  meat-inspection  regulations,  and  being  granted  inspection. 

During  the  year  47,062  shipments  were  made  by  retail  butchers  and  dealers 
holding  certificates  of  exemption,  as  compared  with  45,878  shipments  during  the 
fiscal  year  1931.  The  shipments  of  the  year  covered  products  as  shown  in 
Table  10. 


34 


Table  10. — Shipments  by  retail  butchers  and  dealers  under  certificates  of 
exemption,  fiscal  year  1932 


Product 

Car- 
casses 

Pounds 

Product 

Car- 
casses 

Pounds 

Cattle  (144  quarters) 

36 

12, 213 

57 

332 

16, 897 

1, 094, 297 

2,711 

9,503 

1,  681, 883 

154, 432 

469, 436 

310, 925 

Cured  meats 

364, 439 

Lard 

11,920 

66, 869 

Swine 

Miscellaneous  (headcheese,  suet, 

33, 626 

Total 

Mutton  and  lamb,  fresh 

12,  638 

4,  216,  938 

Pork,  fresh 

During  the  year  48,559  interstate  shipments  were  made  of  meat  and  meat 
food  products  from  animals  slaughtered  by  farmers  on  the  farms,  as  compared 
with  70,745  shipments  during  the  fiscal  year  1931.  The  products  composing  these 
shipments  are  shown  in  Table  11. 

Table  11. — Shipments  of  farm-slaughtered  meat  and  products,  fiscal  year  1932 


Product 

Car- 
casses 

Pounds 

Product 

Car- 
casses 

Pounds 

Cattle  (215  quarters) .  ..  .. 

54 
50,609 
9,295 
4,645 

21, 263 

3, 885, 423 

238, 434 

122,034 

31,  712 

27, 992 

2,831 

92, 031 

Cured  meats 

299, 168 

Calves 

7,101 

Sheep  and  lambs 

118, 923 

Swine 

Miscellaneous  (scrapple,  livers, 
etc.) 

Beef,  fresh 

120, 199 

Total 

Mutton  and  lamb,  fresh 

64,603 

4,967,111 

Pork,  fresh 

INSPECTION  OF  IMPORTED  MEAT 

Table  12  shows  the  inspection  of  imported  meat  and  meat  food  products. 

Table  12. — Imported  meat  and  meat  food  products  inspected  and  passed,  fiscal 

year  1932 


Country  of  origin 

Fresh  and  refrigerated 
meat 

Canned  and 
cured  meat 

Other  meat 
products 

Total 

Beef 

Other 
classes 

weight 

Argentina 

Pounds 

Pounds 

Pounds 

6,  751, 019 

15 

1, 877, 335 

2,  609,  667 

180 

855, 306 

12,  648,  232 

723,405 

Pounds 

702, 248 

33,  714 

454 

1, 117, 506 

116,  608 

135, 824 

267, 032 

1, 157,  246 

Pounds 
7, 453,  267 

Australia 

9,234 

43, 739 

86,  702 

Brazil - 

1, 877,  789 

Canada 

312, 444 
110,  559 

1, 213, 835 
145, 326 

5,  253.  452 

New  Zealand 

372,  673 

Paraguay 

991, 130 

Uruguay 

12, 915,  264 

Other  countries 

107,904 

1, 988,  555 

TotaL 

540, 141 

1, 402, 900 

25, 455, 159 

3,  530,  632 

30, 938, 832 

Table  13  shows  the  quantities  of  foreign  meat  and  products  excluded  from  the 
country  because  of  unsoundness,  presence  of  prohibited  preservatives,  mislabel- 
ing, or  other  failure  to  comply  with  the  regulations. 
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Table  13. — Imported  meat  and  meat  food  products  condemned  and  refused  entry, 

fiscal  year  1982 


Product 

Condemned 

Refused 
entry 

Beef. '_ 

Pounds 
21, 070 
20 

Pounds 
124, 487 

Veal 1. 

Mutton  and  lamb 

80 

Pork 

214 

10, 869 

Total 

21,304 

135, 436 

IMPORTATION    OF   ANIMAL    CASINGS 

During  the  fiscal  year  foreign  animal  casings  were  admitted  as  follows: 
On  certification,  12,499,123  pounds ;  on  disinfection,  1,298,916  pounds ;  dried 
casings,  9,215  pounds;  total,  13,807,254  pounds. 

Casings  amounting  to  24,655  pounds  offered  for  importation  were  rejected 
and  removed  from  the  United  States. 

INSPECTIONS  FOR  OTHER  BRANCHES  OF  THE  GOVERNMENT 

By  request  of  other  branches  of  the  Government,  reinspections  of  meat  and 
meat  food  products  were  conducted,  as  shown  in  Table  14,  to  determine  whether 
the  articles  remained  wholesome  and  conformed  to  certain  specifications. 

Table  14. — Inspections  for  other  branches  of  the  Government,  fiscal  year  1932 


Branch  of  Government 


Rejected 


Navy  Department 

Veterans'  Administration  (hospitals) 

National  Homes  Service 

Department  of  Justice  (Federal  penitentiaries) 

Marine  Corps 

War  Department  (Army  Engineering  Corps) 

Department  of  Interior  (Bureau  of  Indian  Affairs) 

Coast  Guard 

Public  Health  Service 

Shipping  Board 

Alaska  Engineering  Commission 

Total 


Pounds 

49, 236, 579 

4, 124, 068 

3,  564,  597 

3, 192,  708 

2,  549, 401 

1,073,881 

663,  345 

611,  381 

529, 196 

50,668 

20,141 


65,  615,  965 


Pounds 

1, 107, 449 

142, 351 

80,643 

61,  680 

42, 059 

9,579 

49,  265 

23,  060 

13,445 

2,344 


1,  531,  875 


MEAT-INSPECTION  LABORATORIES 


Analyses  and  examinations  of  meat  and  products  were  conducted  in  the  meat- 
inspection  laboratories  situated  in  the  several  districts  throughout  the  country. 

The  total  number  of  products  examined  was  44,020.  A  total  of  2,411  products 
were  found  not  to  be  in  accordance  with  the  regulations.  Included  among 
these  were  meats  and  meat  food  products,  edible  fats  and  oils,  cereals,  spices,. 
curing  materials,  colors,  denaturing  oils,  water  supplies,  and  miscellaneous 
articles. 

Unusually  large  numbers  of  proprietary  curing  mixtures,  spice  substitutes, 
and  the  like  were  examined.  Most  of  the  proprietary  preparations  were  found 
to  consist  exclusively  of  permitted  substances. 

Oleomargarine  containing  emulsifying  agents  was  examined  as  a  safeguard 
against  the  use  of  such  substances  to  reduce  the  proportion  of  fat  in  that 
product. 

Close  supervision  was  given  to  meat  and  meat  food  products  offered  for 
importation  from  foreign  countries.  The  number  of  products  offered  for  impor- 
tation and  found  not  to  be  wholly  in  conformity  with  the  regulations  showed  a 
material  decrease  from  the  preceding  year. 

A  considerable  number  of  pickling  solutions  containing  sodium  nitrite  and 
sodium  nitrate  in  combination,  and  of  meats  cured  in  them,  were  examined 
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The  results  indicate  a  tendency  for  the  nitrate  to  remain  unconverted  and  inert 
when  used  in  combination  with  nitrite. 

Nearly  1,700  samples  of  water  supplies  were  examined  for  evidence  of  pollu- 
tion.   All  findings  of  pollution  were  followed  by  corrective  action. 

LABELING  MEAT  AND  MEAT  FOOD  PRODUCTS 

During  the  year  21,000  labels  and  other  markings  for  meat  and  products  were 
approved,  whereas  1,864  failed  of  approval  principally  because  of  the  inclusion 
of  false  statements  or  designs. 

The  adoption  of  new  practices  and  the  preparation  of  new  products  in  the 
meat  industry,  both  domestic  and  foreign,  required  increased  research  to  insure 
appropriate  labeling  and  to  exclude  misleading  statements,  such  as  those  per- 
taining to  origin,  quality,  food  content,  and  disease  preventive  and  curative 
properties. 

PACKERS  AND  STOCKYARDS  DIVISION 

The  work  of  the  Packers  and  Stockyards  Division  was  directed  during  the 
year  by  A.  W.  Miller,  chief.  The  activities  under  the  packers  and  stockyards 
act  involved  supervision  over  the  operations  and  practices  of  packers,  stockyard 
companies,  market  agencies,  and  dealers,  and  rates  and  charges  for  stockyard 
services.  Those  under  the  livestock-quarantine  laws  and  regulations  included 
inspecting  all  livestock  received  at  public  stockyards,  enforcing  the  28-hour  law, 
and  cooperating  with  the  various  States  in  applying  their  laws  and  regulations 
designed  to  prevent  the  introduction  of  animal  diseases. 

FORMAL  PROCEEDINGS  UNDER  THE  PACKERS  AND  STOCKYARDS  ACT 

A  summary  of  formal  dockets,  in  which  proceedings  were  instituted  or  cases 
decided  during  the  fiscal  year  involving  violations  of  the  provisions  of  the  act 
or  the  reasonableness  of  rates  and  charges  for  stockyard  services,  is  given  in 
the  following  statement : 

FORMAL  DOCKETS 

Fending  July  1,  1931 16 

Instituted  July  1,  1931,  to  June  30,  1932 38 

Final  action  taken  July  1,  1931,  to  June  30,  1932 38 

Pending  June  30,  1932 16 

SUBJECT  MATTER  OF  DOCKETS 

Stockyard  rates 5 

Commission  rates 5 

Solvency 15 

Trade  practices 11 

Solvency  and  trade  practices 5 

Bonds 11 

Reparation  , 2 

FORM  OF  ACTION 

-Cease  and  desist  orders 3 

Orders  of  suspension 10 

Cease  and  desist  and  suspension  orders 13 

Orders  prescribing  rates 4 

Dismissed 8 

Final  action  was  taken  on  27  of  the  38  proceedings  instituted  during  the  year. 
The  details  of  each  of  the  formal  dockets  are  given  in  a  separate  publication 
which  may  be  had  on  request. 

CASES   IN    COURT  PERTAINING   TO   THE   PACKERS   AND    STOCKYARDS   ACT 

On  December  14,  1931,  a  statutory  court  of  three  Federal  judges  handed  down 
its  opinion  in  the  so-called  National  Stockyards  boycott  case.  The  opinion 
sweepingly  approved  the  order  of  the  Acting  Secretary  of  February  24,  1931, 
requiring  a  number  of  market  agencies  and  dealers  at  the  St.  Louis  National 
Stockyards  to  cease  and  desist  from  unfair  and  discriminatory  practices,  and 
suspending  their  registrations  for  a  period  of  90  days.  The  court  held  that 
the  findings  and  order  of  the  Acting  Secretary  were  supported  by  the  evi- 
dence and  that  it  was  within  his  power  to  issue  orders  of  suspension.  The 
court  dissolved  a  temporary  restraining  order  which  it  had  issued  and  dis- 
missed the  appeals  of  complainant  commission  firms  and  dealers.  The  enforce- 
ment of  the  act  with  respect  to  matters  involving  unfair  and  unjustly  dis- 
criminatory practices  is  strengthened  considerably  by  this  decision,  which  was 
not  appealed  by  the  respondents. 
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On  July  20,  1931,  the  Acting  Secretary  issued  an  order  prescribing  a  schedule 
of  reasonable  rates  to  be  charged  by  the  St.  Joseph  Stockyards  Co.  for  its 
services.  A  statutory  court  of  three  Federal  judges  issued  an  order  tempo- 
rarily restraining  the  enforcement  of  the  order  of  the  Acting  Secretary,  and 
later  handed  down  an  opinion  that  a  permanent  injunction  would  issue.  The 
court  held  that  the  Secretary  has  authority  to  make  valuations  of  stockyard 
property  and  establish  a  rate  base  and  fair  rate  of  return  on  which  to  predi- 
cate a  schedule  of  reasonable  rates,  but  held  that  he  had  erred  in  not  granting 
a  petition  which  the  stockyard  company  had  filed  for  a  rehearing  based  on 
changed  conditions.  In  a  footnote  it  was  indicated  that  a  majority  of  the 
court  felt  that  the  values  found  by  the  Secretary  for  the  land  and  going 
concern  were  against  the  weight  of  the  evidence,  and  that  by  reason  of  insuffi- 
cient valuation  as  to  properties  and  some  other  minor  matters  the  order  of  the 
Secretary  was  shown  to  be  confiscatory  even  without  regard  to  changed 
conditions. 

On  July  29,  1931,  the  Acting  Secretary  issued  an  order  prescribing  a  schedule 
of  reasonable  rates  to  be  charged  by  the  Denver  Union  Stockyards  Co.  for  its 
services.  On  April  4,  1932,  a  statutory  court  of  three  Federal  judges,  from 
which  the  stockyard  company  had  obtained  a  temporary  restraining  order, 
issued  an  opinion  holding  that  a  final  decree  would  be  entered  setting  aside  the 
order  of  the  Acting  Secretary  and  enjoining  its  enforcement. 

The  court  was  unanimous  in  the  opinion  that  the  Secretary  has  authority 
under  the  packers  and  stockyards  act  to  make  valuations  of  stockyard  proper- 
ties for  the  purpose  of  establishing  a  fair  value  and  fixing  a  fair  rate  of 
return  on  which  to  base  reasonable  rates.  The  court,  however,  held  that  the 
Secretary  erred  in  excluding  certain  property  from  the  rate  base  and  that  it 
was  improper  to  base  findings  on  a  study  of  the  operations  of  one  year  only. 
A  majority  of  the  court  also  held  that  the  Secretary  erred  in  excluding  certain 
railroad  tracks  and  rights  of  way,  and  that  he  had  no  authority  to  fix  yardage 
rates  for  traders. 

STOCKYARDS 

During  the  year  eight  stockyards  were  posted  as  coming  within  the  juris- 
diction of  the  act,  and  five  were  released.  At  the  close  of  the  year  the  number 
of  stockyards  posted  under  the  act  was  93. 

REGISTRATIONS 

The  status  of  the  active  registrants  on  June  30,  1932,  is  shown  in  Table  15. 

Table  15. — Number  of  commission  men  and  other  market  agencies  and  dealers 
registered  on  June  80,  1932 


Number  of  agencies  handling — 

Class 

All 
species 

Cattle 

Hogs 

Sheep 

Horses 

and 

mules 

Other 

Total 

Market  agencies: 

736 
177 

3 

54 

3 

30 

10 

7 

11 
2 

47 
73 

810 

343 

50 

192 

Total  market  agencies 

1,395 

Dealers: 

775 
112 
24 
36 

514 

476 

36 

17 

207 

132 
4 

134 

31 

2 

350 
57 
8 
16 

1,980 

819 

74 

73 

Total  dealers --- 

2,946 

4,341 

i  Does  not  include  commission  men  and  order  buyers  who  render  clearing  services. 

J  Does  not  include  commission  men  and  order  buyers  who  render  miscellaneous  services. 

During  the  year  315  market  agencies  and  435  dealers  were  registered,  and 
304  market  agencies  and  630  dealers  were  placed  on  the  inactive  list. 
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RATES  AND  CHARGES 

! Orders  were  issued  prescribing  rates  for  market  agencies  at  the  Sioux  City, 
Iowa,  and  Kansas  City,  Mo.,  stockyards  during  the  year,  and  a  hearing  was 
Tield  as  to  the  reasonableness  of  commission  rates  at  National  Stockyards,  111. 
An  oral  argument  was  made  before  the  Secretary  in  the  St.  Joseph  commission 
men's  rate  case,  and  subsequently,  following  a  conference  with  respondents  in 
that  case,  a  schedule  of  rates  substantially  lower  than  those  previously  in  effect 
was  accepted  for  filing  by  the  department. 

Orders  were  also  issued  prescribing  rates  for  stockyard  services  at  the 
"St.  Joseph,  Mo.,  and  Denver,  Colo.,  stockyards,  and  a  hearing  was  held  as  to 
the  reasonableness  of  the  stockyard  rates  at  Omaha,  Nebr.  A  valuation  of  the 
•property  and  an  audit  of  the  books  of  the  Sioux  City  Stock  Yards  Co.  were 
.made  in  preparation  for  a  hearing  on  its  rates  and  charges. 

During  the  year  a  large  number  of  market  agencies  filed  general  revisions  of 
their  schedules  substantially  reducing  commission  charges.  Substantial  reduc- 
■tions  also  were  made  voluntarily  during  the  year  in  the  charges  for  feed  at 
many  markets,  but  few  changes  were  made  in  yardage  charges. 

BONDS 

Market  agencies  and  dealers  generally  complied  with  the  bond  regulations. 
"Where  bonds  were  not  furnished  and  informal  action  failed,  formal  proceedings 
were  instituted  to  effect  compliance  with  the  regulations. 

TRADE  PRACTICES 

Supervisors  made  numerous  investigations  and  reports  on  general  marketing 
conditions  and  assisted  in  the  revision  of  tariffs  and  regulations  of  market 
agencies  and  stockyard  companies.  A  large  number  of  complaints,  both  formal 
and  informal,  were  received  and  carefully  investigated  by  either  the  supervisors 
or  special  investigators  in  the  field.  Some  of  these  complaints  involved  the 
operations  of  packers,  as  well  as  of  market  agencies,  dealers,  and  stockyard 
companies.  Unsatisfactory  conditions  found  in  some  instances  were  corrected 
informally,  whereas  in  others  the  situation  was  such  that  formal  notices  of 
inquiry  were  issued.  In  addition,  several  trade-practice  audits  were  made 
during  the  year  at  various  markets  which,  in  some  cases,  revealed  conditions 
sufficiently  serious  to  warrant  the  institution  of  formal  proceedings. 

SCALES  AND  WEIGHING 

Bureau  weight  supervisors  visited  a  large  number  of  posted  stockyards,  where 
they  inspected  scales,  supervised  tests,  and  checked  various  phases  of  the 
weighing  operations.  Satisfactory  cooperation  was  received  from  practically 
all  stockyard  companies  with  respect  to  scale  repairs  and  maintenance,  and  a 
considerable  group  of  yards  continued  to  have  their  scales  tested  quarterly 
under  the  supervision  of  bureau  employees, 

AUDITS  AND  ACCOUNTS 

During  the  year  bureau  accountants  made  financial  audits  of  the  books  and 
records  of  35  stockyard  companies  and  24  market  agencies.  Several  of  the 
latter  audits  were  made  for  the  purpose  of  determining  solvency,  and  resulted 
in  some  cases  in  the  issuance  of  inquiries  and  the  suspension  of  registrations 
because  of  insolvency.  Trade-practice  audits  were  made  of  the  books  and 
records  of  one  stockyard  company  and  of  several  market  agencies  and  dealers 
located  at  various  markets.  The  detailed  audit  of  the  stockyard  company  at 
Sioux  City,  Iowa,  commenced  during  the  preceding  fiscal  year,  was  completed 
preparatory  to  a  hearing  in  connection  with  the  reasonableness  of  rates  and 
charges  for  stockyard  services.  In  addition  the  books  and  records  of  approxi- 
mately 159  market  agencies  located  at  the  National  Stockyards  and  Chicago, 
111.,  markets  were  examined  for  the  purpose  of  obtaining  material  for  hearings 
in  connection  with  the  reasonableness  of  rates  and  charges  for  buying  and 
selling  livestock  on  commission. 
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SUMMARIES   OF  REPORTS 

Information  compiled  from  the  annual  reports  received  from  packers,  stock- 
yard companies,  market  agencies,  and  dealers  is  shown  in  Tables  16  to  21, 
inclusive.  The  various  reports  cover  business  during  the  calendar  year,  with  a 
few  exceptions,  which  are  on  the  basis  of  the  fiscal  year. 

Table  16. — Financial  results  of  operations  during  1931  for  927  packers  subject 
to  the  packers  and  stockyards  act,  grouped  according  to  federally  and  non- 
federally  inspected  slaughtering  and  nonslaughtering  concerns 


Group 

Con- 
cerns 

Average  net 
worth  i 

Net  sales 

Net  gain 

Number 
217 
453 
257 

Dollars 

776, 435, 166 

58, 926,  338 

221, 804,  572 

Dollars 
2, 534, 627, 214 
235, 420, 615 
288, 856, 573 

Dollars 
2  18, 769, 879 

815,912 

4,  757, 985 

Total 

927 

1, 057, 166, 076 

3, 058, 904, 402 

2  13, 195, 982 

i  These  figures  represent  the  numerical  average  of  the  total  net  worth  of  reporting  concerns  at  the  begin- 
ning and  end  of  their  fiscal  years. 
2  Loss. 
J  This  group  includes  concerns  which  also  handle  commodities  other  than  meat  food  products. 

In  addition  to  the  complete  reports  from  927  packing  concerns,  financial 
details,  lacking  in  some  respects,  were  received  from  25  other  packers  for  the 
year  1931. 

Table  17. — Comparison  of  the  operations  of  packers  subject  to  the  packers  and 
stockyards  act,  1927-1931 


Item 


1927 
(611  concerns) 


1928 
concerns) 


1929 
(832  concerns) 


1930 
(945  concerns) 


1931 

(927  concerns) 


Average  net  worth  ' 

Total  income 

Total  expenses 

Net  gain 

Per  cent  of  gain  to  net  worth. 


$970, 772, 548 

$3, 877, 621, 354 

$3,  839, 325, 046 

$38, 296, 308 

3.94 


$983, 705, 930 

$4, 110, 095,  060 

$4, 039, 890, 813 

$70, 204,  247 

7.14 


$1, 019, 980, 098 

$4, 308, 814, 715 

$4, 243, 073, 083 

$65,  741, 632 

6.45 


$1, 058, 940, 521 

$4, 023, 493, 741 

$3,  973, 497, 594 

$49, 996, 147 

4.72 


$1,057,166,076 

$3, 070, 743, 390 

$3, 083, 939,  372 

2  $13, 195,  982 

»1.25 


i  These  figures  represent  the  average  of  the  total  net  worth  of  all  reporting  concerns  at  the  beginning 
and  end  of  their  fiscal  years. 
2  Loss. 

Table  18. — Summary  of  consolidated  balance  sheets  of  67  posted  stockyards  at 

close  of  year  1931  l 


Assets 

Amount 

Liabilities 

Amount 

Current .._ 

$12,  770,  512 
138,  567,  928 
11,  792,  027 

Current 

$3, 184,  626 

Fixed 

Other 

39,  647,  595 

Other 

120,  298,  246 

Total 

Total 

163, 130,  467 

163, 130, 467 

1 1  yard  deposted.    Reports  from  1  yard  not  requested,  reports  from  3  yards  waived,  20  yards  posted  too 
]ate  to  submit  figures  for  1931  tabulation,  and  no  reports  from  2  yards  owing  to  change  in  management. 
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A  summary  of  consolidated  profit  and  loss  statements  of  67  posted  stockyards 
for  the  year  1931  *  follows : 

Income : 

Yardage $11,  472,  349 

Feed  sales 8,  763,  403 

Loading  and  unloading 1, 178,  512 

Rent 2,  064,  219 

Miscellaneous  operations 3,  416,  906 

Gross  operating  income 26,  895,  389 

Expenses : 

Salaries  and  wages 5,  938,  753 

Cost  of  sales— feed 4,  124, 113 

Depreciation 2,  061,  890 

Taxes    (excluding  Federal  income  tax) 1,573,221 

Miscellaneous  operating  expenses 6, 118,  174 

Total  operating  expenses 19,  816, 151 

Net  operating  profit 7,  079,  238 

Other  income 896,  578 

7,  975,  816 
Deductions  from  income 1,  391,  338 

Net  profit 6,  584,  478 

1  One  yard  deposted.  Reports  from  1  yard  not  requested,  reports  from  3  yards  waived, 
20  yards  posted  too  late  to  submit  figures  for  1931  tabulation,  and  no  reports  from  2 
yards  owing  to  change  in  management. 


Table  19.- 


-Summary  of  reports  from  stockyard  companies  subject  to  the  pack- 
ers and  stockyards  act,  1927-1931 


Item 

1927 
(69  concerns) 

1928 
(67  concerns) 

1929 
(69  concerns) 

1930 
(70  concerns) 

1931 
(67  concerns) 

$118, 071, 659 

$35, 108, 893 

$6, 829,  009 

5.78 

$119,  274, 997 

$31, 355,  620 

$7,  533,  519 

6.32 

$120, 360, 158 

$30, 157,  389 

$7, 114, 989 

5.91 

$,122, 258,  111 

$30,  646,  729 

$7,  069,  624 

5.78 

$120, 874, 011 

$27,  791, 967 

$6,  584,  478 

Per  cent  of  gain  to  net  worth. .... 

5.45 

LIVESTOCK  COMMISSION  AGENCIES 

Number  and  class  of  market  agencies  reporting  in  1931  follow : 

Old-line  agencies 637 

Cooperative  agencies 34 

Horse  and  mule  agencies 9 

Total 680 

Table  20. — Summary  of  consolidated  operating  statements  of  livestock  commis- 
sion agencies 


Item 

1929 
(732  agen- 
cies) 

1930 
(727  agen- 
cies) 

1931 

(680  agen- 
cies) 

Total  commissions  earned 

$22, 025, 768 

15, 720, 777 

6, 304, 991 

1,066,828 

41, 301 

7, 330, 518 

$21, 412, 613 
15, 768, 195 

5,  644,  418 
900,784 

23,586 

6,  521, 616 

$20,  699,  222 

Total  expenses  (exclusive  of  owners'  salaries) 

15,221,131 

Net  operating  profit _. 

5, 478, 091 

Other  income 

749,  557 

Other  expenses 

15,  512 

Return  to  owners 

6, 212,  136 
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Table  21. — Summary  of  consolidated  profit  and  loss  statements  of  818  traders 
on  37  markets,  for  1931 l 


Item 

Dockage  2 

Animals 
handled 

Weight 

Amount 

Cattle: 

607  traders  on  34  markets- 
Selling  data 

Pounds 

Number 
3, 007, 556 
3,007,762 

1,  408,  975 
1, 411, 472 

14,  881 
14, 884 

3, 036,  555 
3, 037, 142 

Pounds 
1, 727, 104, 278 
1,  720,  256, 169 

73, 440,  206 
73,  849, 112 

Dollars 
103,  612,  US 

Cost  data... 

99,  707,  855 

Sheep: 

65  traders  on  24  markets- 
Selling  data ... 

5,  611, 146 

Cost  data - 

5,  333,  416 
1,  336,  818 

Horses  and  mules: 

11  traders  on  4  markets- 
Selling  data ... 

1, 194,  635 

41,  654, 074 
40,  543,  268 

Hogs: 

197  traders  on  30  markets- 
Selling  data 

2, 605, 695 
2, 998, 125 

691, 329,  597 
687,  694,  621 

Cost  data 

All  species: 

818  traders  on  37  markets- 

152,  214, 157 
146,  779, 174 

5, 434, 983 

Clearance  commissions  received .. ... 

24, 177 

199, 389 

5,  658,  549 

Expenses: 

Salaries  and  wages  (other  than  owners')-- 

1, 106,  617 

485,  347 

Feed 

1, 413, 403 

232,  962 

Other  expenses - 

1, 073,  952 

Total 

4, 312,  281 

Return  to  owners 

1, 346,  268 

i  Does  not  include  traders  who  were  engaged  also  in  order-buying  business.  Some  of  the  traders  handled 
more  than  one  species. 

2  Represents  deduction  in  weight  at  time  of  sale  because  of  quality  or  condition  of  the  animal.  This 
practice  applies  only  to  hogs. 

CONTROL  OF  INTERSTATE  TRANSPORTATION  OF  LIVESTOCK 


In  the  supervision  of  the  interstate  transportation  of  livestock  to  prevent  the 
spread  of  animal  diseases,  bureau  employees  at  market  centers  inspected 
16,963,540  cattle  and  30,670,171  sheep,  of  which  5,039  cattle  and  346,839  sheep 
were  dipped  under  supervision  to  comply  with  the  regulations  of  the  depart- 
ment and  the  various  States  to  which  they  were  destined.  The  number  of 
swine  inspected  was  35,674,164,  of  which  322,618  were  immunized  and  disin- 
fected against  hog  cholera  under  bureau  supervision  for  distribution  for  feeding 
and  breeding  purposes. 

Further  efforts  were  made  to  reduce  losses  among  stocker  and  feeder  cattle 
on  account  of  hemorrhagic  septicemia.  Divisions  of  public  stockyards  in  which 
that  class  of  cattle  is  handled  and  railroad  stockyards  where  livestock  in 
transit  are  fed,  watered,  and  rested  were  cleaned  and  disinfected  under  bureau 
supervision. 

There  were  received  at  bureau  stations  during  the  year  9,397  cars  carrying 
animals  affected  with  communicable  diseases.  Under  department  regulations 
or  on  request  of  Canadian  Government,  State,  and  railroad  officials,  17,599  cars 
were  cleaned  and  disinfected  under  the  supervision  of  bureau  employees. 

Experienced  veterinary  inspectors  at  public  stockyards  gave  particular 
attention  to  the  inspection  of  all  ruminants  and  swine  for  foot-and-mouth 
disease. 
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ENFORCEMENT  OF  TRANSPORTATION  AND  QUARANTINE  LAWS 


In  the  administration  of  the  28-hour  law  many  improvements  were  made  in 
the  facilities  for  feeding,  watering,  and  resting  livestock  while  in  transit.  The 
bureau  reported  128  apparent  violations  to  the  solicitor  for  presentation  to  the 
Attorney  General.  Penalties  amounting  to  $13,425  were  imposed  in  cases 
decided  in  favor  of  the  Government.  There  are  four  employees  who  devote 
most  of  their  time  to  this  work,  but  the  evidence  was  collected  and  the  reports 
prepared  largely  by  employees  stationed  at  public  stockyards  whose  time  is 
devoted  chiefly  to  other  lines  of  work. 

In  the  administration  of  the  animal  quarantine  laws  and  regulations  44 
cases  of  alleged  violations  were  reported  for  prosecution.  In  cases  decided  in 
favor  of  the  Government  fines  amounted  to  $3,605  and  in  several  instances  jail 
sentences  were  imposed. 

PATHOLOGICAL  DIVISION 

Under  the  direction  of  Harry  W.  Schoening,  chief,  successor  to  John  S.  Buck- 
ley, who  died  September  20,  1931,  the  Pathological  Division  has  followed  its 
usual  line  of  scientific  investigation  of  the  diseases  of  domestic  animals  and 
birds,  the  poisoning  of  livestock  by  plants,  and  the  examination  of  viruses, 
serums,  and  other  biological  products  used  in  the  treatment  or  prevention  of 
diseases  of  domestic  animals. 

DIAGNOSIS  AND  CONTROL  OF  DISEASES 

Cooperative  work  for  the  control  and  eradication  of  glanders  in  the  various 
States  was  continued.  The  complement-fixation  test  was  applied  to  178  samples 
of  blood  serum  from  animals  suspected  of  being  affected  with  or  exposed  to 
the  disease,  two  of  which  gave  positive  reactions. 

Samples  of  blood  serum  from  1,167  horses  in  districts  where  dourine  is 
present  or  suspected  were  subjected  to  the  complement-fixation  test,  and  69,  or 
approximately  5.9  per  cent,  gave  positive  reactions. 

Blood-serum  samples  from  20  camels,  horses,  donkeys,  and  other  animals 
offered  for  import  were  subjected  to  the  complement-fixation  test  for  glanders 
and  trypanosomiasis  before  the  animals  were  admitted.  One  camel  gave  a 
positive  reaction  to  the  complement-fixation  test  for  trypanosomiasis  and  was 
destroyed. 

Sixty-five  suspected  specimens  of  rabies  were  received  and  subjected  to 
laboratory  examination.  Of  these,  55  were  from  dogs,  of  which  4  were  positive. 
Of  seven  cats  examined,  one  was  positive.  Observations  of  one  calf  and  two 
rats  were  negative  for  rabies. 

During  the  year  796  poultry  specimens  were  received  for  examination.  Post- 
mortem and  bacteriological  examinations  revealed  the  usual  affections  common 
to  poultry,  including  pullorum  disease  in  baby  chicks  and  adult  birds,  roup, 
chicken  pox  (diphtheria),  infectious  bronchitis,  fowl  cholera,  fowl  typhoid, 
tuberculosis,  salpingitis,  leukemia,  pneumonia,  tumors,  and  other  abnormal 
conditions. 

Autopsies  were  performed  on  19  carcasses  of  animals  which  had  died  during 
the  year  at  the  National  Zoological  Park.  Generalized  tuberculosis  was  found 
in  a  snake  (Constrictor  constrictor)  which  had  been  recently  received  from 
British  Guinea. 

Investigation  of  Brucella  suis  infection  of  the  vertebral  bones  of  hogs  was 
continued.  Of  154  specimens  examined,  65  were  found  to  be  harboring  viable 
organisms.  On  account  of  the  danger  of  infection  in  man,  this  disease  con- 
dition of  hogs  is  assuming  considerable  importance  in  meat  inspection.  Posi- 
tive findings  were  obtained  in  specimens  received  from  the  following  stations : 
Austin,  Minn. ;  Boston,  Mass. ;  Indianapolis,  Ind. ;  Jacksonville,  Fla. ;  Mason 
City,  Iowa ;  Omaha,  Nebr. ;  Ottumwa,  Iowa ;  Sioux  Falls,  S.  Dak. ;  and  South 
St.  Joseph,  Mo. 

RESEARCH  ON  DISEASES 

Investigation  of  the  problem  of  mastitis  included  a  study  of  the  bacterial 
flora  of  both  healthy  and  mastitis-affected  cows,  the  various  tests  for  the 
detection  of  alterations  in  milk  of  cows  so  affected,  and  the  undertaking  of 
serological  work  relating  to  different  aspects  of  the  disease.  Several  experi- 
ments which  are  concerned  with  vaccination  are  also  in  progress. 
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Investigation  of  acute  swine  erysipelas  was  continued.  Positive  diagnoses 
were  made  of  31  cases  of  the  disease  from  laboratory  examination  of  specimens 
received  from  Illinois,  Kansas,  Nebraska,  and  South  Dakota.  With  some  of 
the  swine-erysipelas  organisms  isolated,  positive  results  in  transmission  experi- 
ments have  been  obtained  for  the  first  time.  The  disease  was  produced  in  pigs 
by  feeding  broth  cultures,  intravenous  inoculation  of  broth  culture,  combined 
intravenous  and  subcutaneous  inoculation  of  broth  cultures,  and  intravenous 
injection  of  blood  serum  from  a  known  case  of  swine  erysipelas.  An  antigen 
has  been  prepared  for  the  application  of  a  serological  test,  and  very  promising 
results  in  the  diagnosis  of  the  disease  have  been  obtained.  The  work  of  develop- 
ing a  field-serum  diagnostic  test  is  now  in  progress. 

Studies  of  chronic  progressive  pneumonia,  or  "  lunger  "  disease,  of  sheep  have 
been  continued.  The  bacteriological  findings  in  10  cases  examined  were  in 
agreement  with  those  already  obtained ;  namely,  of  the  various  types  of  organ- 
isms isolated,  none  were  found  to  be  capable  of  reproducing  the  disease  when 
they  were  introduced  into  normal  sheep.  Lung  tissue  from  lunger  sheep  was 
likewise  found  to  be  incapable  of  inciting  the  disease  in  inoculated  sheep, 
although  in  several  cases  lesions  somewhat  suggestive  of  the  condition  were 
produced. 

In  infectious-anemia  investigations,  10  horses  and  mules  inoculated  with  two 
strains  of  suspected  virus  from  Mississippi  and  Nevada  have  shown  in  some 
instances  irregular  febrile  reactions,  with  some  depression  and  lack  of  appetite, 
but  in  no  case  has  there  been  evidence  of  anemia  or  emaciation.  At  autopsy, 
nine  of  the  experimental  animals  which  had  been  inoculated  from  one  to  four 
years  previously  failed  to  reveal  any  pathological  alterations  indicative  of 
anemia.  In  eight  of  the  nine  animals  there  was  a  heavy  infestation  of  bots 
(Gastrophilus  intestinalis)  and  intestinal  parasites  (Strongylus  vulgaris,  8. 
equinus,  and  several  species  of  Cylicostomes).  In  experiments  with  complement 
fixation  as  a  means  of  diagnosis,  antigens  were  prepared  from  the  blood  of 
experimental  animals  after  the  manner  of  preparing  the  dourine  antigen  and 
from  the  spleen  and  liver  of  such  animals  according  to  the  method  of  preparing 
the  yellow-fever  antigen.    The  results  of  all  tests  were  negative. 

In  the  investigations  of  shipping  fever  the  principal  object  was  to  determine 
the  value  of  hemorrhagic-septicemia  bacterin,  antihemorrhagic-septicemia  serum, 
and  aggressin,  in  controlling  the  disease.  Four  methods  of  vaccination,  giving 
promise  of  success,  were  employed,  and  approximately  8,000  cattle  were  used. 
Of  these,  4,364  were  vaccinated,  and  the  remainder  were  controls.  The  almost 
complete  absence  of  shipping  fever  in  the  animals  under  test  prevented  the 
investigation  from  yielding  much  definite  information.  Nevertheless  the  study 
proved  to  be  valuable  in  the  development  of  suitable  procedures  for  vaccination 
in  connection  with  shipping  large  numbers  of  animals. 

For  the  diagnosis  of  carriers  of  anaplasmosis,  experiments  were  carried  out 
in  which  use  was  made  of  the  complement-fixation  test.  An  antigen  was  pre- 
pared from  the  heavily  parasitized  erythrocytes  of  a  splenectomized  animal  at 
the  height  of  the  disease.  Use  was  made  of  a  modification  of  the  method 
employed  in  preparing  the  trypanosome  antigen.  Although  definitely  positive 
results  were  obtained,  further  studies  are  necessary  to  determine  the  practica- 
bility of  the  test.  A  cow  which  had  recovered  from  the  disease  in  1927  was 
found  to  be  still  a  carrier  in  1932.  Most  investigators  believe  that  infected 
animals  remain  carriers  throughout  life.  However,  in  one  cow  under  observa- 
tion, the  carrier  state  had  apparently  disappeared  after  about  four  years. 
Inoculations  of  splenectomized  animals  with  large  quantities  of  this  cow's  blood 
after  periods  of  approximately  four  and  five  years,  respectively,  after  the 
original  infection,  have  given  negative  results.  During  the  year  anaplasmosis 
was  positively  diagnosed  by  inoculation  tests  of  cattle  blood  received  from  Dela- 
ware and  Mississippi.  Further  discussion  of  anaplasmosis  appears  in  the- 
section  of  this  report  dealing  with  the  work  of  the  Zoological  Division. 

A  strain  of  Goccidioides  immitis  isolated  from  lesions  in  the  mediastinal 
gland  of  a  heifer  slaughtered  in  Denver,  Colo.,  was  compared  morphologically, 
culturally,  and  as  to  pathogenic  qualities  with  a  culture  recovered  from  a  bovine 
lesion  from  California.  Although  the  organism  from  Colorado  appeared  to  be 
somewhat  slower  in  its  reactions  upon  various  media  and  less  pathogenic  to. 
laboratory  animals  than  the  strain  from  California,  the  characteristics  of  the- 
two  fungi  agree  so  closely  that  they  are  considered  identical. 
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INVESTIGATION  OF  STOCK-POISONING  PLANTS 

Investigations  of  plants  suspected  of  being  poisonous  to  livestock  were  con- 
tinued during  the  year  on  the  same  plan  as  heretofore.  Feeding  experiments 
were  made  with  16  plants  and  substances.  Bitter  rubber  weed  (Actinea 
odorata)  was  shown  to  be  as  toxic  for  cattle  as  for  sheep,  and  daily  doses  of 
permanganate  of  potash  did  not  prevent  poisoning.  The  leaves  of  young  plants 
of  Lupinus  caudatus  were  found  to  be  about  as  toxic  as  the  whole  fruit,  a  fact 
which  indicates  that  cattle  may  be  poisoned  by  the  plant  early  in  the  season. 

TOXICOLOGICAL  INVESTIGATIONS 

Alkaloids  have  been  isolated  from  the  following  species  of  lupines  in  quantity 
for  study :  Lupinus  rivularis,  L.  pilosus,  L.  subcarnosus,  L.  andersoni,  L.  sericeus- 
flexuosus,  and  L.  barMger.  Lupinine  was  positively  identified  as  present  and 
sparteine  as  absent  in  L.  palmer  i.  This  is  the  first  instance,  aside  from  L. 
luteus,  in  which  lupinine  has  been  found  in  this  genus.  Sparteine  was  isolated 
from  L.  barMger,  and  the  absence  of  lupinine  was  demonstrated.  Two  saponins 
have  been  isolated  from  bitter  rubber  weed  and  are  now  being  studied. 

TESTING  BIOLOGICAL  PRODUCTS 

In  cooperation  with  the  Division  of  Virus- Serum  Control  in  the  enforcement 
of  the  virus  serum  toxin  act,  the  Pathological  Division  continued  to  examine 
biological  products  and  cultures  prepared  under  United  States  veterinary 
licenses. 

During  the  year  30  representative  samples  of  serum,  vaccines,  bacterins,  and 
antitoxins  were  examined  for  purity,  potency,  and  safety.  Of  these,  24  were 
approved  and  6  were  disapproved.  A  total  of  264  cultures  was  examined,  of 
which  204  were  found  to  be  true  to  type,  whereas  60  proved  to  be  unsatisfactory 
for  use  in  the  preparation  of  biologies. 

BRANCH  LABORATORIES 

BELTSVILLE 

At  the  branch  laboratory  at  Beltsville,  Md.,  established  during  the  year, 
investigational  work  on  various  poultry  diseases  is  being  undertaken.  This 
work  comprises  inquiry  into  the  various  diseases  and  disease  conditions  found 
in  the  flocks  used  in  nutritional,  genetic,  and  other  investigations  at  the  station. 

BETHESDA 

The  branch  pathological  laboratory  at  Bethesda,  Md.,  devoted  its  research 
facilities  to  a  study  of  infectious  laryngotracheitis  (infectious  bronchitis)  of 
fowls.  Laboratory  study  of  fowls  obtained  from  localities  in  which  outbreaks 
of  the  disease  occurred  showed  that  the  disease  was  at  times  complicated  with 
other  diseases  of  high  mortality,  principally  fowl  cholera,  which  tended  to 
exaggerate,  from  the  layman's  standpoint,  the  apparent  mortality  attributable 
to  infectious  laryngotracheitis. 

The  virus  of  infectious  laryngotracheitis  was  isolated  in  a  bacteria-free  state 
by  filtration  through  Berkefeld  V  filters,  and  in  this  state  was  infectious  for 
fowls  by  direct  intratracheal  inoculation.  Fowls  which  recovered  from  natural 
or  experimentally  induced  infectious  laryngotracheitis  manifested  immunity  to 
further  attack  of  the  disease.  Much  variation  existed  in  the  virulence  of  strains 
of  the  virus.  The  disease  was  transmitted  by  intratracheal  inoculation  of  fowls 
with  the  virus,  by  direct  contact  between  infected  and  susceptible  fowls,  and 
by  exposure  of  susceptible  fowls  in  quarters  recently  occupied  by  infected  fowls. 
Efforts  to  cultivate  the  virus  in  vitro  were  unsuccessful. 

A  field  survey  of  the  diseases  in  the  East  and  Middle  West  resulted  in  the 
following  findings : 

The  control  of  the  disease  is  favored  by  the  application  of  sanitary  measures 
and  the  prevention  of  rapid  changes  of  temperatures  in  the  living  quarters  of 
the  fowls.  Fowls  in  transit  show  greatest  resistance  to  the  disease  when  they 
are  safeguarded  from  extreme  cold  or  wet.    Medicinal  remedies  are  apparently 
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of  no  value,  but  the  use  of  disinfectants  about  poultry  quarters  is  an  aid  in 
controlling  the  disease. 

Susceptibility  to  the  disease  is  apparently  increased  by  intensive  fattening 
methods  previous  to  shipment,  the  presence  of  other  diseases  or  parasites, 
poor  feeding  and  maintenance  conditions  during  shipment,  long-distance  hauling 
or  shipping  to  distant  railroad  points,  and  delays  in  unloading  at  destination 
brought  about  by  low  demands  or  unfavorable  market  quotations. 

During  the  year  4,406  fowls  were  tested  for  pullorum  disease  by  the  whole- 
blood  rapid  method.  Positive  reactions  were  obtained  in  560,  or  12.7  per  cent, 
of  the  birds. 

CHICAGO 

The  principal  function  of  the  Chicago  laboratory  is  to  aid  the  Federal  meat- 
inspection  service,  and  the  work  conducted  there  has  consisted  largely  in  diag- 
nosing disease  conditions  encountered  in  animals  slaughtered  under  the  Federal 
meat-inspection  service  throughout  the  Middle  and  Western  States.  In  addi- 
tion to  aiding  the  meat-inspection  service,  assistance  has  been  rendered  the 
Tuberculosis  Eradication  Division  as  well  as  veterinarians  and  other  interested 
individuals. 

DENVER 

During  the  year  3,437  specimens  were  received  at  the  Denver  laboratory  for 
examination.  Included  in  this  material  were  numerous  specimens  showing 
obscure  conditions  and  representing  important  infectious  diseases,  such  as 
anthrax. 

Coccidioidal  granuloma  was  encountered  in  a  2-year-old  heifer,  a  pure  cul- 
ture of  the  causative  fungus  being  recovered  by  a  lesion  in  the  mediastinal 
lymph  gland.  This  is  the  first  case  of  the  disease  in  cattle  discovered  in 
Colorado.  Cooperative  anaplasmosis  investigation  with  the  Oklahoma  Agri- 
cultural and  Mechanical  College  was  continued  during  the  year,  and  three 
species  j)f  horseflies  {Tdbanus  gracilis,  T.  sulcifrons,  and  T.  venustus)  were 
incriminated  in  experimental  transmission  of  anaplasmosis. 

TICK  ERADICATION  DIVISION 

The  eradication  of  the  cattle  tick  which  transmits  splenetic,  southern,  or 
tick  fever  in  cattle  was  continued,  in  cooperation  with  southern  cattle  owners 
and  State  and  county  officials,  under  the  direction  of  R.  A.  Ramsay,  chief. 

In  this  project  the  bureau  continued  to  urge  the  concentration  of  efforts  in 
the  areas  selected  for  tick  eradication  by  the  cooperating  forces,  with  a  view 
of  reducing  the  eradication  period  to  a  1-year  undertaking  wherever  this  could 
be  accomplished.  The  bureau  was  in  a  position  to  assist  the  interested  States 
with  this  plan  by  again  furnishing  a  large  proportion  of  local  cattle  inspectors 
or  agents  needed  in  the  concentrated  eradication  drives  being  made  in  Arkansas, 
Florida,  and  Texas. 

At  the  close  of  the  fiscal  year  542  veterinarians  and  other  bureau  employees 
engaged  in  this  project  were  working  in  cooperation  with  400  State  and  65 
county  employees.  Under  the  supervision  of  these  cooperative  forces,  20,768,027 
inspections  or  dippings  of  cattle  and  2,057,366  inspections  or  dippings  of  horses 
and  mules  were  conducted.  More  than  11,000  vats  were  used  in  the  official 
dippings. 

RESULTS  FOLLOWING  THE  YEAR'S  ACTIVITIES 

During  the  fiscal  year  the  following  areas  were  released  from  Federal 
quarantine  as  a  result  of  tick-eradication  activities :  7  counties  in  Arkansas ; 
6  counties,  the  remainder  of  1  county,  and  part  of  1  county  in  Florida ;  and  4 
counties,  the  remainder  of  1  county,  and  parts  of  2  counties  in  Texas.  The 
aggregate  area  of  this  released  territory  was  16,607  square  miles.  During  the 
same  period  part  of  1  parish  in  Louisiana  was  requarantined,  covering  an  area 
of  217  square  miles.  Thus  the  net  gain  in  released  territory  was  16,390  square 
miles. 

By  inaugurating  systematic  work  in  the  eight  counties  remaining  in  quaran- 
tine, Arkansas  entered  the  final  stage  of  eliminating  the  tick  from  her  borders, 
and  the  progress  being  made  indicates  that  this  State  will  join  the  list  of  tick- 
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free  States  before  the  close  of  the  calendar  year  1932.  In  Florida  and  Texas  the 
vigorous  eradication  campaign  continues  to  make  substantial  additions  to  the 
tick-free  territory  in  each  State.  In  Louisiana,  owing  to  the  lack  of  State  funds, 
it  was  impracticable  to  extend  tick  eradication  to  the  areas  remaining  in 
quarantine  in  that  State.  However,  just  at  the  close  of  the  fiscal  year  the 
Louisiana  Legislature  enacted  a  revenue  law  designed  to  provide  money  with 
which  to  conduct  tick  eradication,  and  a  renewal  of  the  campaign  to  eradicate 
the  cattle  tick  from  Louisiana  is  now  being  planned.  The  close  of  the  year 
found  the  Federal  quarantine  for  cattle-tick  infestation  in  the  United  States 
limited  to  parts  of  four  States,  namely,  Arkansas,  Louisiana,  Florida,  and  Texas, 
or  only  15  per  cent  of  the  area  originally  infested  and  in  quarantine.  Much  of 
the  progress  that  has  been  made  in  eliminating  the  cattle-fever  tick  from  the 
United  States  has  been  due  to  the  able  leadership  of  R.  A.  Ramsay,  who  has 
been  chief  of  the  division  since  May  1,  1917,  and  who  retired,  on  account  of  age, 
from  the  bureau  service  at  the  close  of  this  fiscal  year. 

Table  22  shows  the  progress  made  in  tick  eradication  since  its  beginning,  in 
1906,  and  gives  the  status  of  the  work  at  the  close  of  the  fiscal  year  1932. 

Table  22.— Tick-eradication  results  July  1,  1906,  to  June  80,  1982 


State 

Counties  quaran- 
tined on — 

Counties 
released 
to  June 
30, 1932 

Released  counties  tick  free  on 

Nov.  1— 

July  1, 
1906 

June  30, 
1932 

1928 

1929 

1930 

1931 

67 
75 
15 
67 

158 
2 
64 
82 
4 
73 
61 
46 
42 

198 
31 

0 

8 
0 

25 
0 
0 

42 
0 
0 
0 
0 
0 
0 

52 
0 

67 
67 
15 
42 

158 
2 
22 
82 
4 
73 
61 
46 
42 

146 
31 

59 

45 

15 

22 

154 

2 

8 

45 

4 

73 

54 

46 

42 

79 

29 

63 

45 

15 

30 

155 

2 

3 

55 

4 

73 

60 

46 

42 

94 

30 

64 
53 
15 
33 

158 
2 
10 
78 
4 
70 
61 
46 
42 

116 
31 

67 

55 

California 

15 

41 

158 

Kentucky .  . 

2 

17 

77 

4 

73 

Oklahoma 

61 

46 

42 

Texas 

113 

Virginia 

30 

Total 

985 

127 

858 

677 

717 

783 

801 

MOVEMENTS  FROM  QUARANTINED  AREAS 

In  the  enforcement  of  department  regulations  governing  the  interstate  move- 
ment of  cattle  and  horses  from  the  areas  quarantined  for  splenetic,  southern, 
or  tick  fever,  143,362  cattle  were  inspected,  or  dipped  and  inspected,  for  which 
2,364  certificates  were  issued  authorizing  their  interstate  movement  as  non- 
infectious. Horses  and  mules  to  the  number  of  2,862  were  also  inspected  in  the 
quarantined  areas,  and  381  certificates  were  issued  authorizing  their  movement 
therefrom.  In  connection  with  these  movements,  2,573  cars  were  cleaned  and 
disinfected. 

MOTION    PICTURES 

The  use  of  motion  pictures  in  illustrating  the  methods  used  in  eradicating 
ticks  and  the  benefits  to  be  derived  from  this  work  was  continued  as  a  prelimi- 
nary step  in  each  county  in  which  systematic  work  was  undertaken.  During 
the  year  two  portable  motion-picture  outfits  were  used  to  give  323  exhibitions 
in  Arkansas,  Florida,  and  Texas.    A  total  of  45,879  persons  attended. 

TUBERCULOSIS  ERADICATION   DIVISION 


The  work  of  tuberculosis  eradication  in  cooperation  with  the  various  States, 
counties,  and  livestock  owners  made  substantial  progress  during  the  year.  This 
work  on  the  part  of  the  bureau  was  directed  by  A.  E.  Wight,  chief  of  the 
division. 
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The  year's  activities  consisted  largely  in  the  tuberculin  testing  of  cattle  under 
the  area  plan.  Altogether  13,443,557  cattle  were  tested.  The  percentage  of 
reactors  was  1.9,  whereas  for  the  fiscal  year  1931  it  was  1.5.  This  increase  is  a 
result  of  the  extensive  area  work  carried  on,  involving  the  tuberculin  testing 
of  large  numbers  of  cattle  in  highly  infected  sections  in  some  of  the  Eastern 
States. 

The  bureau's  force  engaged  in  tuberculosis  eradication  averaged  197  veteri- 
narians who  were  under  the  supervision  of  inspectors  in  charge  of  44  field 
stations.  The  respective  States  had  under  the  jurisdiction  of  their  livestock 
officials  an  average  of  439  veterinarians,  a  small  number  of  whom  were  employed 
by  municipalities.  In  addition,  counties  cooperating  with  the  officials  of  the 
States  and  the  bureau  employed  an  average  of  250  veterinary  inspectors  on  full 
time.  Thus,  886  veterinarians  were  engaged  in  the  work  regularly  throughout 
the  year,  which  is  a  decrease  of  approximately  28  full-time  employees  as 
compared  with  the  preceding  year. 

The  Federal  appropriation  for  the  work  was  $6,505,800,  of  which  $1,255,800 
was  allotted  for  operating  expenses  and  $5,250,000  for  paying  indemnity  to 
owners  for  cattle  condemned  as  a  result  of  the  test.  The  combined  State  and 
county  appropriations  amounted  to  about  $13,000,000. 

The  plans  for  the  work  now  include  (1)  the  eradication  of  tuberculosis  under 
the  accredited-herd  plan,  (2)  eradication  under  the  area  plan,  (3)  eradication 
of  tuberculosis  from  swine,  (4)  investigations  relative  to  interstate  shipments, 
(5)  eradication  of  tuberculosis  in  fowls,  and  (6)  the  control  and  eradication  of 
Johne's  disease  (paratuberculosis). 

The  retesting  of  cattle  in  modified  accredited  areas  has  resulted  in  conclusive 
evidence  that  bovine  tuberculosis  can  be  kept  at  a  very  small  fraction  of  1  per 
cent,  provided  attention  is  given  to  the  necessary  sanitary  measures. 

The  sixth  survey  to  determine  the  extent  of  bovine  tuberculosis,  by  counties, 
in  the  United  States  was  completed  June  1,  1932.  This  survey  indicated  that 
the  approximate  degree  of  disease  among  cattle  had  been  reduced  to  1.4  per 
cent.  The  first  survey  was  made  in  1922,  when  4  per  cent  of  all  the  cattle  were 
found  to  be  affected  with  tuberculosis.  In  the  latest  survey  it  was  found  that 
in  2,837  of  the  total  3,072  counties  in  the  United  States  the  degree  of  infec- 
tion did  not  exceed  1  per  cent.  In  the  more  heavily  infested  areas,  where 
the  degree  of  infection  exceeds  7  per  cent,  there  were  found  to  be  only  93 
counties.  The  usual  maps  were  prepared  and  distributed  showing  the  degree 
of  infection  of  bovine  tuberculosis,  by  counties,  throughout  the  United  States. 

Results  of  tests  of  cattle  with  johnin  or  avian  tuberculin  for  the  detection  of 
paratuberculosis  showed  the  disease  to  exist  in  a  slight  degree  in  11  States. 
Altogether  268  cattle  were  condemned  on  account  of  the  disease,  this  number 
being  approximately  9  per  cent  of  the  total  number  examined. 

PROGRESS  IN  TUBERCULIN  TESTING  OF  CATTLE 

The  total  numbers  of  herds  and  cattle  under  supervision  at  the  end  of  the  year 
were  3,580,251  and  32,609,706,  respectively.  It  is  also  noteworthy  that  27 
States  and  the  District  of  Columbia  reported  that  more  than  50  per  cent  of 
their  cattle  are  under  supervision  for  the  eradication  of  tuberculosis.  As  an 
indication  of  the  continued  interest  in  the  work  throughout  the  United  States, 
there  was  at  the  end  of  the  year  a  waiting  list  of  more  than  2,474,519  cattle. 

Marked  increase  in  the  herds  under  supervision  as  the  result  of  accredited- 
herd  work  and  area  work  resulted  in  the  tuberculin  testing  of  1,139,119  herds, 
including  13,443,557  cattle.  These  figures  include  cattle  tested  for  interstate 
shipment.  The  testing  resulted  in  the  removal  of  254,785  reactors,  or  1.9  per 
cent.  It  is  noteworthy,  as  shown  in  Table  23,  that  from  the  fiscal  years  1917 
to  1932,  inclusive,  reactors  to  the  number  of  2,438,474  have  been  removed  from 
the  cattle  herds  of  the  Nation.  This  has  been  done  without  serious  economic 
disturbance  or  creating  any  shortage  of  the  necessary  milk  supply. 
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Table  23. — Progress  of  tuberculin  testing  under  accredited-herd  and  area  plans, 

1917-1932 


Year 

Cattle  tested 

Modi- 
fied ac- 
credited 
coun- 
ties 

Herds  ac- 
credited l 

Herds 

passed 
one 
testi 

Herds 
under 
super- 
vision r 

ended 
June  30 

Accredited 
herd  plan 

Area  plan 

Total 

Reactors  found 

1917 

Number 

20, 101 

134, 143 

329,  878 

700,  670 

1,  366,  358 

1,  722,  209 

1,  695,  662 

1,  865,  863 

2,  008,  526 

1,  989,  048 

2,  522,  791 
2,  589,  844 
2,  853,  633 

2,  953,  350 

3,  086,  403 
3, 131,  426 

Number 

Number 
20,101 
134, 143 
329, 878 
700,  670 

1,  366,  358 

2,  384,  236 

3,  460,  849 
5,  312,  364 
7, 000,  028 

8,  650,  780 

9,  700, 176 
11,  281,  490 

11,  683,  720 

12,  845,  871 

13,  782,  273 
13,  443,  557 

Number 
645 
6,544 
13,528 
28,709 
53,  768 
82,  569 
113,  844 
171,559 
214,  491 
323,  084 
285,  361 
262, 113 
206,  764 
216,  932 
203,  778 
254,  785 

Per  cent 
3.2 
4.9 
4.1 
4.1 
3.9 
3.5 
3.3 
3.2 
3.1 
3.7 
2.9 
2.3 
1.8 
1.7 
1.5 
1.9 

Number 

Number 

Number 

Number 

1918 

38" 
51 
109 
149 
180 
213 
236 
247 
220 

204 

578 

2,588 

4,831 

8,015 

12,  310 

19,  747 

24, 110 

24,  009 

34,  084 

38,  880 

1,639 

11,863 

3-26,259 

18, 049 

883 
5,652 
10, 064 
33, 215 
111,719 
150,  748 
216,  737 
392,  740 
382,  674 
229,  086 
427,  595 
249,  420 
227,  921 
350,  735 
262,  988 

1919 

1920 

1921 

71,806 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

2  662,  027 
1,  765, 187 

3,  446,  501 

4,  991,  502 
6,  661,  732 
7, 177,  385 
8,  691,  646 

8,  830,  087 

9,  892,  521 
10,  695,  870 
10,  312, 131 

140,  376 
187,  915 
305,  809 
414,  620 
435,  840 
261, 148 
473,  218 
281,  323 
347, 448 
356,916 
303,  832: 

TotaL— 

28,  969,  905 

73, 126,  589 

102,  096, 494 

2,  438, 474 

2.4 

«  1,  443 

174,  648 

3,  052, 177 

'3,  580, 251 

i  The  figures  in  these  columns  represent  net  increases  at  the  close  of  each  year. 

2  Testing  during  6  months. 

3  Represents  decrease  from  figures  for  previous  year. 
*  Not  including  part  of  1  county  and  60  towns. 

ERADICATION   OF   TUBERCULOSIS   FROM   AREAS 

The  area  work  has  continued  to  grow,  indicating  both  the  efficiency  and 
popularity  of  this  plan.  Approximately  77  per  cent  of  all  the  cattle  tested  in  the 
work  of  eradication  were  tested  under  the  area  plan. 

The  tuberculin  testing  of  all  the  cattle  in  Ohio,  Wisconsin,  Idaho,  and  North 
Dakota  was  completed  during  the  year,  and  these  entire  States  were  declared 
modified  accredited  areas,  signifying  that  tuberculosis  among  the  cattle  in  those 
States  did  not  exceed  0.5  per  cent.  These  make  a  total  of  eight  States  so 
classified. 

At  the  conclusion  of  the  year  1,746  counties  and  the  District  of  Columbia  had 
engaged  in  area  work.  This  is  an  increase  of  169  counties,  or  approximately 
11  per  cent,  over  the  number  for  the  preceding  year.  County  expenditures  for 
the  furtherance  of  area  work  were  approximately  $1,300,000. 

At  the  conclusion  of  the  year  the  modified  accredited  area  included  1,443 
counties,  part  of  1  other  county,  and  60  towns.  This  is  in  comparison  with  1,223 
counties,  parts  of  2  other  counties,  and  50  towns  at  the  end  of  the  fiscal  year 
1931.  Field  reports  indicate  that  at  the  end  of  the  present  fiscal  year  47  per 
cent  of  the  total  counties  in  the  United  States  were  modified  accredited  areas, 
and  that,  including  the  modified  counties,  56.9  per  cent  of  the  entire  number  of 
counties  in  the  United  States  were  engaged  in  eradicating  the  disease  from  their 
livestock.     Table  24  shows  the  status  of  area  work  on  June  30,  1932. 


Table  24. 


-Status  of  tuberculosis   eradication  from  county  areas  at  close  of 
fiscal  pear  1932 


State 

Total 

counties 

in 
State  i 

Counties 
complet- 
ing one 
or  more 
tests 
of  all 
cattle  ' 

Counties 
inten- 
sively 
engaged 
in  testing 

Total 
counties 
engaged  i 

Modified 
accred- 
ited 
areas  ! 

Alabama 

67 
14 
75 
58 
63 
8 

14 
0 
5 
7 
0 
0 

2 
2 

1 
12 
2 
4 

16 
2 
6 

19 
2 
4 

14 

Arizona  .-    -  -.. 

0 

5 

California .  

6 

Colorado _         ..  

0 

Connecticut 

0 

1  Including  District  of  Columbia. 
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Table  24. — Status  of  tuberculosis  eradication  from  county  areas  at  close  of 
fiscal  year  1932 — Continued 


State 

Total 

counties 

in 

State 

Counties 
complet- 
ing one 
or  more 
tests 
of  all 
cattle 

Counties 
inten- 
sively 
engaged 
in  testing 

Total 
counties 
engaged 

Modified 
accred- 
ited 
areas 

Delaware 

3 

1 
67 

161 
44 

102 
92 
99 

105 

120 
64 
16 
23 
14 
83 
87 
82 

114 
56 
93 
17 
10 
21 
31 
62 

100 
53 
88 
77 
36 
67 
5 
46 
69 
95 

254 
29 
14 

100 
39 
55 
71 
23 

1 

1 

19 
54 
44 
83 
92 
7f 
61 
86 

0 
16 
11 

1 
83 
61 
11 
22 
19 
50 
15 

3 

0 

1 
29 
100 
53 
88 

5 
18 
46 

0 
29 

6 
2  27 

8 
20 

32 

68 
37 
44 
71 
0 

1 
0 
5 
7 
0 

19 
0 

24 
1 
9 
0 
0 
7 
2 
0 
0 
0 

11 
1 
3 

7 

0 

23 

29 

0 

0 

0 

3 

18 

20 

0 

2 

0 

25 

1 
9 
11 
11 
2 
4 
0 
0 

2 

1 
24 
61 
44 
102 
92 
99 
62 
95 

0 
16 
18 

3 
83 
61 
11 
33 
20 
53 
17 
10 

0 
24 
58 
100 
53 
88 

8 

36 
66 

0 
31 

6 
33 

9 

29 
13 
79 
39 
48 
71 

0 

1 

District  of  Columbia 

1 

Florida 

18 

Georgia 

52 

Idaho . 

44 

Illinois 

82 

92 

70 

61 

84 

o 

Maine . 

16 

5 

1 

83 

60 

10 

Missouri 

22 

19 

48 

15 

New  Hampshire.. . 

3 

0 

1 

12 

North  Carolina . 

100 

North  Dakota 

53 

88 

Oklahoma 

5 

16 

46 

0 

South  Carolina . 

29 

6 

Tennessee 

227 

8 

Utah 

20 

32 

Virginia 

68 

35 

West  Virginia 

44 

71 

Wyoming 

0 

Total 

3,073 

1,486 

260 

1,747 

«  1,  443 

Not  including  part  of  1  county. 
1  Not  including  60  towns. 
1  Not  including  part  of  1  county  and  60  towns. 


ERADICATION  OF  TUBERCULOSIS  FROM  SWINE  AND  POULTRY 

The  control  and  eradication  of  the  avian  type  of  tuberculosis  were  made  a 
part  of  the  regular  program  for  the  eradication  of  tuberculosis  from  livestock 
at  the  beginning  of  the  fiscal  year.  Fifteen  bureau  veterinarians  were  assigned 
to  this  project  in  the  more  heavily  infected  sections,  which  are  the  mid-Western 
and  North  Central  States.  There,  work  was  done  in  cooperation  with  the 
State  livestock  sanitary  officials,  who  were  able  to  assign  a  few  veterinarians 
to  the  project.  The  employees  engaged  in  this  activity  found  that  the  owners 
of  poultry  and  swine  in  most  instances  were  much  interested  in  the  subject 
of  avian  tuberculosis.  Many  farms  were  visited  for  the  purpose  of  explain- 
ing proper  methods  of  controlling  this  disease,  and  it  was  also  a  part  of  the 
program  to  furnish  poultry  owners  literature  from  time  to  time  on  this  sub- 
ject, as  well  as  to  invite  them  to  attend  meetings  where  the  subject  was  given 
•consideration. 
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The  survey  of  farm  poultry  flocks  in  connection  with  the  testing  of  cattle, 
begun  several  years  ago,  was  continued.  During  the  year  196,670  flocks,  con- 
taining approximately  19,576,397  fowls,  in  20  States  were  inspected.  Of 
these  flocks,  7,287  were  found  to  be  infected  with  tuberculosis,  as  indicated  by 
cases  of  the  disease  in  them.  As  the  inspections  were  made  by  veterinarians 
engaged  in  the  testing  of  cattle,  the  work  involved  very  little  additional  cost  to 
the  department. 

STATISTICS  OF  SLAUGHTER  AND  INDEMNITY 

There  was  a  further  marked  decrease  in  the  average  amount  received  as 
salvage  for  condemned  tuberculous  cattle  owing  to  lower  beef  prices.  Ap- 
praisals also  were  considerably  reduced.  Salvage  and  appraisal  values  are 
given  in  Table  25. 

Table  25. — Cattle  slaughtered,  appraised  value,  indemnity  allowed,  and  salvage 
realized  in  work  of  tuberculosis  eradication,  fiscal  year  1932 


State  or  territory 


Arizona 

California 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Hawaii 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine ' 

Maryland 

Massachusetts. .. 

Michigan 

Minnesota 

Mississippi 

Missouri.. 

Montana  i 

Nebraska. 

Nevada 

New  Hampshire. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina.. 
North  Dakota. .. 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina.. 
South  Dakota... 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia... 

Wisconsin 

Wyoming 


Cattle 
slaugh- 
tered 


Total 189,926 


Number 

415 

8,440 

60 

4,654 

636 

238 

91 

56 

222 

10,  902 
1,155 

19,  492 

481 

112 

29 

337 

2,335 

11,  541 
835 

4,894 

32 

203 

178 

715 

31 

5,581 

15,  097 

219 

50,  392 

49 

1,127 

1,885 

120 

341 

26,  399 

1,879 

31 

628 

85 

730 

325 

9,142 

560 

1,158 

134 

5,858 

102 


Average 
appraisal 
per  head 


Dollars 

104.32 
51.74 
72.07 
71.75 
69.98 
40.32 
70.97 

198.  22 
61.77 
71.47 
88.30 
73.34 
59.00 
59.96 
75.00 
67.21 
74.45 
96.64 
57.15 
64.40 
45.66 
75.57 
47.04 
63.71 
50.03 
65.19 
80.48 
50.63 
66.85 

142.  04 
56.30 
96.56 
60.47 
88.94 
91.61 

100.  96 
58.07 
66.02 
54.80 
96.59 
66.31 
71.46 
79.17 
95.19 
67.99 
78.15 
50.21 


75.16 


Indemnity 


State 


Dollars 

10,  604.  90 
94,  697. 10 

1, 177. 07 

179,  709.  69 

17,  824.  04 

4,  824.  65 

1,  799.  36 

5,  465.  00 
3,  809.  08 

192,  498.  94 

27,  484.  90 

386,  723.  69 

7,  272.  80 

3,  846.  34 

554.35 

14, 980.  75 

47, 198.  09 

437,  450.  63 

22,  968.  38 

91,  220.  05 

464.  95 

3,  694.  28 

4,  449.  98 

11,  834.  30 
394. 17 

178,  038.  56 
587,  228.  57 

2,  955. 19 
,  951,  505. 19 

1,  362.  61 

16,  875.  89 
47,  303.  40 

2,  547.  62 

5,  801.  72 
972,  899. 38 

87,  539.  70 
523.46 

10,  918.  47 
1,  298.  25 

17,  777.  75 
5,  974.  77 

191,  302.  00 

11,  523.  58 
27, 101.  50 

2,611.18 

117,124.97 

1,  496.  88 


5,  814,  658.  13 


Federal 


Dollars 

10,  604.  90 
94,  629.  42 

1, 177.  07 
84,  925.  71 

11,  574,  96 

2,  407.  43 
1,  799.  36 
1, 138.  30 
3, 809.  08 

190, 172. 10 

24,  825.  01 

374, 169. 10 

7,  225.  27 

1,  646.  49 
554.  35 

5, 955.  36 

47, 197.  09 

260,  425.  01 

10,  776.  63 
78,  792.  21 

464.  95 

3,  694.  28 

2,  080.  50 

11,  558.  84 
342.  06 

98,  648.  27 
315,  593.  34 

2,  955. 19 
849,  677.  67 

1,  362.  61 

16,  873.  63 
41,  736.  62 

1,  934. 12 

5,  781.  71 

610,  762.  11 

44,  333.  32 

523.46 

10, 918.  47 

1,  298.  25 

17,  777.  75 
5,  974.  77 

186,  429.  21 

11,  523.  58 

27, 101.  50 

1,941.93 

115,  206.  84 

1,  494.  88 


3,  601,  794.  71       30.  62 


Average  indem- 
nity per  head 


State     Federal 


Dollars 
25.55 
11.22 
19.62 
38.61 
2S.03 
20.27 
19.77 
97.59 
17.16 
17.66 
23.80 
19.84 
15.12 
34.34 
19.12 
44.45 
20.21 
37.90 
27.51 
18.64 
14.53 
18.20 
25.00 
16.55 
12.72 
31.90 
38.90 
13.49 
38.73 
27.81 
14.97 
25.09 
21.23 
17.01 
36.85 
46.59 
16.89 
17.39 
15.27 
24.35 
18.38 
20.93 
20.58 
23.40 
19.49 
19.99 
14.68 


Dollars 
25.55 
11.21 
19.62 
18.25 
18.20 
10.12 
19.77 
20.33 
17.16 
17.44 
21.49 
19.20 
15.02 
14.70 
19.12 
17.67 
20.21 
22.57 
12.91 
16.10 
14.53 
18.20 
11.69 
16.17 
11.03 
17.68 
20.90 
13.49 
16.86 
27.81 
14.97 
22.14 
16.12 
16.96 
23.14 
23.59 
16.89 
17.39 
15.27 
24.35 
18.38 
20.93 
20.58 
23.40 
14.49 
19.67 
14.66 


18.96 


Aver- 
age 

salvage 
per 
head 


Dollars 
16.72 
17.86 
19.93 
14.82 
13.80 

9.88 
11.16 
32.81 

9.50 
18.78 
15.78 
14.01 
13.62 

9.37 
17.64 
1 10.  07 
13.73 
15.63 
13.75 
16.46 

2.06 
11.80 
17.20 
13.24 
14.  82 
11.45 
14.72 

7.19 
11.22 
15. 10 

9.86 
19.19 
10.  53 
15.36 
14.36 
18.78 

7.40 
13.14 

8.51 
10.90 
12.06 

7.16 
12.30 
18.46 
10.48 
16.67 

7.38 


13.72 


Salvage  paid  to  State. 
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REGULATION  OF  INTERSTATE  MOVEMENT  OF  CATTLE 

Under  the  provisions  of  regulation  7,  B.  A.  I.  Order  309,  approved  veterinary 
practitioners  throughout  the  48  States  continue  to  conduct  most  of  the  tuber- 
culin testing  for  interstate  shipments  of  cattle.  On  June  30,  1932,  there  were 
on  the  list  more  than  9,800  veterinarians,  who,  under  a  cooperative  plan,  are 
approved  by  the  State  and  Federal  livestock  sanitary  officials  to  perform  this 
work.  These  men  tested  for  interstate  shipment  22,704  lots  containing  227,083 
cattle,  of  which  0.2  per  cent  reacted.  The  number  tested  is  an  increase  of  5,978 
cattle  over  that  reported  during  1931. 

In  an  effort  to  assist  livestock  owners  in  facilitating  the  interstate  movement 
of  cattle,  bureau  inspectors  tested,  under  the  provisions  of  the  regulations,  at 
public  stockyards,  39,159  cattle,  of  which  0.2  per  cent  reacted.  These  figures 
of  testing  by  bureau  and  approved  veterinarians  are  included  in  the  total  test- 
ing for  the  year  as  reported  in  Table  23.  Interstate  transportation  of  reactor 
cattle,  also  under  the  provisions  of  regulation  7,  for  the  purpose  of  immediate 
slaughter,  was  continued  under  the  permit  system.  Permits  were  issued  cover- 
ing the  movement  of  41,443  such  cattle. 

DIVISION  OF  VIRUS-SERUM  CONTROL 

The  Division  of  Virus-Serum  Control,  directed  by  D.  I.  Skidmore,  chief,  con- 
ducted the  administrative  and  regulatory  work  authorized  by  the  virus-serum- 
toxin  act  of  1913.  The  total  volume  of  veterinary  biological  products  produced 
under  bureau  supervision  amounted  to  more  than  95,542,000  doses. 

WORK  AT  LICENSED  ESTABLISHMENTS 

At  the  close  of  the  year  supervision  was  exercised  over  84  licensed  establish- 
ments, as  compared  with  82  last  year.  These  establishments  were  distributed 
among  58  cities  and  towns  in  20  States.  At  the  close  of  the  year  42  establish- 
ments were  engaged  in  producing  only  anti-hog-cholera  serum  and  hog-cholera 
virus,  as  compared  with  46  last  year ;  35  were  producing  other  biologies  only ; 
and  7  were  producing  both  classes  of  products. 

Bureau  inspectors  examined  and  admitted  to  licensed  establishments  481,069 
hogs  and  861  calves.  Of  these,  310  hogs  were  rejected  at  the  time  they  were 
offered  for  admission,  and  27,492  hogs  were  rejected  because  of  conditions 
developing  later  which  made  them  unsuitable  for  the  production  or  testing  of 
biologies.  Samples  from  4,318  batches  of  anti-hog-cholera  serum  and  from 
3,302  batches  of  simultaneous  virus  were  collected.  Bureau  inspectors  super- 
vised 5,271  potency  and  4,427  purity  tests  of  anti-hog-cholera  serum  and  3,398 
purity  tests  of  simultaneous  virus.  Of  156  samples  of  biological  products  col- 
lected for  laboratory  examination,  117  were  satisfactory  and  39  unsatisfactory, 
and  of  471  strains  of  organisms  submitted  for  laboratory  examination,  367  were 
satisfactory  and  104  unsatisfactory. 

OUTPUT  OF  BIOLOGICAL  PRODUCTS 

Table  26  shows  the  quantities  of  biological  products  produced  by  licensed 
establishments  under  the  bureau's  supervision.  It  is  noteworthy  that  the  pro- 
duction of  anti-hog-cholera  serum  was  about  31  per  cent  greater  than  that  of 
the  preceding  year.  Of  the  1,166,099,766  cubic  centimeters  produced,  153,016,277 
cubic  centimeters  (13  per  cent)  was  defibrinated-blood  serum  and  1,013,083,489 
cubic  centimeters  (87  per  cent)  was  clarified  serum.  The  corresponding  per- 
centages for  the  previous  year  were  15  per  cent  and  85  per  cent.  The  quantity 
of  clear  serum  produced  was  approximately  33  per  cent  greater  than  in  the 
preceding  year. 
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Table  26. — Biological  products  produced  by  licensed  establishments,  fiscal 

year  1932 


Product 


Anti-hog-cholera    serum    and    hog- 
cholera  virus: 

Serum 

Virus  (hyperimmunizing) 

Virus  (inoculating) 

Virus  (simultaneous) 


Aggressins: 

Anthrax  aggressin 

Blackleg    aggressin    (tissue    ex- 
udate)  

Blackleg  filtrate  (cultural  aggres- 
sin)  

Hemorrhagic  septicemia  aggres- 
sin  


Total. 


Antiseraand  sera 

Abortion  serum  (bovine) ... 

Anthrax  serum _ __  _ 

Blackleg  serum 

Bronchisepticus  serum  (canine) . 

Distemper  serum  (canine) 

Distemper,  influenza,  and  pneu- 
monia serum  (equine) 

Erysipelas  serum  (porcine) 

Hemorrhagic  septicemia  serum- 
Mastitis  serum  (bovine) 

Mixed  infection  serum  (avian).. 
Mixed  infection  serum  (canine) . 

Navel-ill  serum  (equine) 

Normal  serum ._ 

Scours  serum  (bovine)  _ . 

Scours  serum  (feline) 

Scours  serum  (porcine) 


Quantity 


Cubic  centi- 
meters 
,  166,  099,  766 
226,  701, 160 
865,  020 
62, 177,  696 


Doses 
99, 790 

5, 335, 115 

512, 706 

2,  308,  642 


8,  256,  253 


Total. 


Botulinus  antitoxin. 
Tetanus  antitoxin... 


IBacterins: 

Abortion  bacterin  (bovine) 

Abortion  bacterin  (equine) 

Abortion  bacterin  (porcine) 

Anthrax  bacterin 

Autogenous  bacterin 

Bacillus  colon  bacterin 

Bacillus  hemolyticus  bacterin 

Blackleg  bacterin.. 

Cholera-typhoid  bacterin  (avian) 
Distemper  bacterin  (feline) 


3,027 

652, 923 

17, 584 

2,610 
168, 837 

16, 610 

105,  022 

104, 993 

4,255 

13,000 

74,  870 

640 

27,  781 

31,176 

591 

4,042 

1,  227,  961 


Units 
121,  949,  700 
496,  608,  635 


Doses 

74, 455 

2,083 

8,329 

25,  675 

83,318 

2,490 

5,175 

3,  058,  262 

415, 459 

3,535 


Product 


Bacterins — Continued. 

Distemper,  influenza  and  pneu- 
monia bacterin  (equine) 

Hemorrhagic     septicemia     bac- 

Doses 
118, 220 

2,  568, 378 

Keratitis  bacterin  (bovine) 

Mastitis  bacterin  (bovine) 

Metritis  bacterin  (bovine) 

Mixed  bacterin  (avian) 

167, 800 

327, 165 

51,369 

2,789,659 

Mixed  bacterin  (bovine)   

333,  722 

407, 970 

74,  297 

61, 370 

Mixed  bacterin  (ovine)  

75,  567 

Mixed  bacterin  (porcine)... 

751,356 

Navel-ill  bacterin  (equine) 

Pulmonary  bacterin  (bovine) 

Pulmonary  bacterin  (porcine) 

Rhinitis  bacterin  (porcine) 

Roup  bacterin.. 

34,  013 

124,  060 

110,  527 

2,280 

60, 889 

Scours  bacterin  (bovine) - 

118, 485 

168, 109 

10,  670 

2,617 

Total 

12, 037, 304 

Vaccines  and  viruses: 

Abortion  vaccine  (bovine)  _. 

Anthrax  vaccine  

76,081 
1,  545, 971 

Blackleg  vaccine 

2, 159, 865 

Distemper  antigen  (canine) 

Distemper  vaccine  (canine) 

21,  502 
27,  824 
11, 485 

Erysipelas  vaccine  (porcine)  (ex- 
port).. .  

63,645 

Pox  vaccine  (fowl) 

4,459,772 

Rabies  vaccine -.- 

296, 302 

Total 

8,662,447 

Diagnostic  agents: 

Johnin 

1,755 

Mallein  (intradermic)  

9,465 

Mallein  (ophthalmic) 

58,990 

1,425 

1,  492, 450 

Tuberculin  (intradermic) 

Tuberculin  (ophthalmic) 

1, 860, 872 
245, 050 

Tuberculin  (subcutaneous). 

Tuberculin  (avian) 

46, 113 
235, 825 

Total 

3,  951,  945 

Quantity 


PRODUCTS   REJECTED 


Table  27  shows  the  quantities  of  biological  products  destroyed  under  the 
bureau's  direction  as  unfit  for  use.  Most  of  these  were  rejected  and  destroyed 
in  the  course  of  preparation,  but  some  were  recalled  from  the  market  for 
destruction. 
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Table  27. — Biological  products  rejected  and  destroyed  under  bureau  supervision, 

fiscal  year  1932 


Product 

Quantity 

Product 

Quantity 

Abortion  mixed  bacterin  (bovine).. 

Cubic  cen- 
timeters 
71, 740 
13,209 

4, 221, 438 
2, 469, 316 

3,200 
7,020 

6,  011, 107 
349,  836 

1, 398, 800 
665,  229 

Keratitis  bacterin  (bovine) 

Cubic  cen- 
timeters 
34,100 

Abortion  vaccine  (bovine) 

Mastitis  bacterin  (bovine) 

17,200 

Anti-hog-cholera  serum: 

Mixed  bacterin  (avian) 

20,925 

From  animals  found  diseased.. 

Mixed  bacterin  (bovine) 

19,938 

Mixed  bacterin  (ovine) 

9,650 

Distemper,  influenza,  and  pneumonia 

Mixed  bacterin  (porcine) .. 

12, 375 
21,000 
20, 640 

Hemorrhagic  septicemia  bacterin 

Roup  bacterin 

Hyperimmunizing  virus  (hog  cholera) : 

Scours  bacterin  (bovine) 

18,725 

Tuberculin 

14,188 

Contaminated  and  otherwise  unfit.. 

Total 

15,  399,  636 

From  animals  found  diseased 

Contaminated  and  otherwise  unfit.. 

EXPORTS  AND   IMPORTS  OF  BIOLOGICAL  PRODUCTS 

The  importation  of  veterinary  biological  products  from  foreign  countries  was 
handled,  as  before,  by  the  bureau  in  cooperation  with  the  Treasury  and  Post 
Office  Departments  and  the  Food  and  Drug  Administration  of  the  Department 
of  Agriculture.  At  the  close  of  the  year  two  permits  to  import  such  products 
were  outstanding.  Bureau  inspectors  examined  at  ports  of  entry  34  shipments 
of  biologies  offered  for  admittance  into  this  country.  Of  these,  29  were  found 
to  be  biologies  which  had  been  exported  from  the  United  States  but  were 
returned  for  various  reasons.  Of  the  remaining  5  shipments,  4  were  admitted 
and  1  was  denied  entrance  because  it  was  not  eligible  for  importation  into  this 
country. 

During  the  year  bureau  inspectors  issued  545  certificates  to  accompany 
shipments  of  veterinary  biological  products  to  19  foreign  countries.  These 
certificates  covered  the  following  quantities  of  products :  Anti-hog-cholera 
serum,  17,977,380  cubic  centimeters ;  hog-cholera  virus,  2,012,050  cubic  centi- 
meters ;  aggressins,  813,350  cubic  centimeters ;  bacterins,  499,731  cubic  centi- 
meters ;  diagnostic  agents,  8,741  cubic  centimeters  and  1,310  disks  or  tablets ; 
sera  and  antisera,  205,412  cubic  centimeters  and  1,615,500  units  of  tetanus  anti- 
toxin ;  vaccines,  256,623  cubic  centimeters  and  302,445  doses  in  powder  or  disk 
form. 

The  total  quantity  of  anti-hog-cholera  serum  exported  to  foreign  countries  is 
not  known  but  the  quantity  reported  to  the  Bureau  of  Animal  Industry  as 
having  been  exported  was  25,717,370  cubic  centimeters,  of  which  17,977,380  cubic 
centimeters  was  certified  by  bureau  inspectors. 


ZOOLOGICAL  DIVISION 

The  scientific  investigation  of  animal  parasites  and  the  development  of  control 
measures  along  the  lines  of  treatment  and  prevention  were  continued  under 
the  direction  of  Maurice  O.  Hall,  chief. 

The  facilities  for  experimental  work  at  Beltsville,  Md.,  were  further  developed 
by  the  construction  of  a  barn  and  of  a  number  of  small  units  for  housing 
animals. 

The  Zoological  Division  continued  cooperative  work  with  the  Extension 
Service,  detailing  one  man  to  this  work.  During  the  year  he  aided  in  organiz- 
ing campaigns  for  the  control  of  horse  parasites  and  in  work  in  various  places 
for  the  control  of  sheep  and  swine  parasites.  Large-scale  campaigns  over  a 
wide  area  have  been  very  satisfactory  from  the  standpoint  of  farmers,  veteri- 
narians, and  State  agencies  engaged.  These  campaigns  promise  to  become 
increasingly  popular  throughout  the  United  States. 
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PARASITES  OF  HORSES 

NEMATODES 

In  a  continuation  of  the  experiment  at  Miles  City,  Mont.,  it  was  ascertained 
that  horse  manure  exposed  to  weather  conditions  for  three  and  one-half  years 
still  contained  viable  strongyle  larvae.  At  the  same  place  post-mortem  exami- 
nation of  horses  revealed  many  cases  of  heavy  infestation  of  the  pancreas  with 
agamic  forms  of  Strongylus  equinus,  associated  with  profound  pathological 
changes  in  this  organ.  Such  conditions  undoubtedly  interfere  with  the  normal 
functioning  of  the  pancreas,  which  in  turn  probably  interferes  seriously  with 
the  process  of  digestion. 

ARTHROPODS 

A  survey  of  horse  parasites  in  North  Carolina  indicated  that  bots,  although 
present  in  various  parts  of  the  State,  are  apparently  not  widely  prevalent.  In 
several  other  States  the  bureau  has  cooperated  in  campaigns  for  the  control  or 
eradication  of  bots  and  other  internal  parasites. 

Studies  on  the  life  history  of  the  common  bot  fly,  Gastrophilus  intestinalis,  at 
Miles  City,  Mont.,  showed  that  the  newly  hatched  larvae  burrowed  into  the 
tongues  of  rabbits,  but  were  unable  to  develop  in  rabbits.  About  13,000  bot 
larvae  were  given  to  a  young  foal  over  a  period  of  85  days,  and  at  the  end 
of  this  period  730  larvae  of  the  second  and  third  instars  were  removed  post- 
mortem from  the  stomach,  1  second-instar  larva  was  found  attached  to  the 
mucous  lining  of  the  esophagus,  1  second-instar  larva  was  removed  from  the 
back  of  the  tongue  near  the  entrance  to  the  pharynx,  and  numerous  larvae  were 
found  embedded  in  the  tongue.  In  connection  with  this  investigation  various 
facts  bearing  on  the  hatching  of  the  larvae  and  the  nature  of  the  life  cycle  were 
ascertained  and  are  discussed  in  a  paper  now  in  press. 

PARASITES  OF  RUMINANTS 

NEMATODES 

A  morphological  study  of  the  infective  larvae  of  a  number  of  common  in- 
testinal nematodes  of  sheep  has  been  completed,  and  the  investigation  of  the 
clinical  and  pathological  effects  of  pure  infections  with  individual  species  of 
nematodes  of  sheep  is  now  in  progress. 

CESTODES 

Studies  of  the  life  histories  of  some  sheep  tapeworms  are  now  in  progress,  but 
the  results  to  date  have  been  negative  so  far  as  obtaining  infections  by  follow- 
ing certain  procedures  is  concerned. 

TREMATODES 

At  the  end  of  three  years'  work  in  California,  liver-fluke  infection  in  sheep 
has  been  almost  cleaned  up  over  most  of  the  State,  and  the  work  of  liver-fluke 
control  has  been  extended  to  Oregon,  Washington,  Idaho,  Utah,  and  Arizona. 
With  the  continuation  of  this  work,  economies  in  the  use  of  copper  sulphate 
and  of  labor  have  been  effected  in  order  to  make  the  control  measures  as  prac- 
tical as  possible,  especially  in  a  time  of  economic  depression. 

Experimental  studies  on  the  life  history  of  the  common  sheep  liver  fluke  have 
shown  that  the  snail,  Lymnaea  (Galba)  modicella,  will  serve  as  an  intermediate 
host.  These  snails  are  prevalent  in  the  Rocky  Mountain  region,  and  the  ones 
used  experimentally  were  collected  in  Utah.  The  same  snail  was  found  to  serve 
as  an  intermediate  host  for  the  rumen  fluke,  Cotylophoron  sp.,  of  cattle. 
These  studies  have  afforded  data  as  to  the  period  of  development  of  larvae, 
the  time  during  which  the  larvae  escaped  from  the  snails,  and  the  effect  of  the 
larvae  on  the  snails. 

PROTOZOA 

In  studies  on  anaplasmosis  of  cattle,  it  has  been  ascertained  that  in  addition 
to  Boophilus  annulatus  and  Rhipicephalus  sanguineus  two  species  of  the  com- 
mon and  important  genus  Dermacentor,  Detmacentor  variabilis  and  D.  ander- 
$on%  will  transmit  anaplasmosis,  transmission  being  from  larva  to  nymph  and 
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from  nymph  to  adult;  hereditary  transmission  from  adult  to  larva  has  not 
been  established.  In  experiments  on  transmission  from  larvae  of  Ixodes  scapu- 
laris,  engorged  on  a  clinical  case  of  anaplasmosis  and  the  nymphs  from  these 
larvae  engorging  on  susceptible  animals,  anaplasmosis  developed  in  a  susceptible 
animal  in  one  case  and  failed  in  another.  These  results  indicate  that  this  tick 
also  is  a  carrier,  but  additional  positive  cases  are  necessary  to  confirm  this 
finding.  Studies  on  R.  sanguineus  indicate  that  it  transmits  anaplasmosis 
by  larvae  engorging  on  clinical  cases  through  nympths  on  susceptible  animals 
and  from  nymphs  engorging  on  clinical  cases  through  adults  engorging  on 
susceptible  animals.  The  areas  in  which  anaplasmosis  occurs  in  the  United 
States  fall  within  the  range  of  ticks  known  to  be  capable  of  transmitting  ana- 
plasmosis. Since  ticks  have  been  convicted  in  other  parts  of  the  world  as  the 
important  carriers  of  anaplasmosis,  and  since  transmission  is  biological  and 
not  merely  mechanical,  it  seems  highly  probable  that  ticks  are  the  important 
carriers  of  anaplasmosis  in  the  United  States.  Further  experiments  and  field 
observations  are  necessary  to  validate  this  theory.  It  is  recognized  that  ana- 
plasmosis may  be  transmitted  mechanically  by  instruments  which  draw  blood, 
and  that  biting  arthropods  other  than  ticks  may  play  a  role,  but  a  more  precise 
knowledge  of  the  relative  importance  of  ticks,  other  arthropods,  and  instru- 
ments in  the  transmission  of  anaplasmosis  in  the  United  States  calls  for  further 
study. 

Studies  in  the  treatment  of  anaplasmosis  with  drugs  did  not  indicate  that 
the  drugs  used  influence  the  course  of  the  disease  either  favorably  or  unfavor- 
ably. This  was  true  of  five  clinical  cases  treated  with  intravenous  injections 
of  sodium  cacodylate  and  five  clinical  cases  treated  with  intravenous  injections 
of  neutral  acriflavine. 

AETHEOPOBS 

The  fourth  year  of  the  experiment  in  the  eradication  of  cattle  grubs  in 
Prowers  County,  Colo.,  has  yielded  additional  information  in  regard  to  the 
control  of  these  grubs.  This  experiment  is  intended  to  ascertain  under  actual 
farm  and  range  conditions  in  the  United  States  the  practicability  of  grub 
control ;  its  cost  in  time,  labor,  and  money ;  the  best  methods  of  control ;  and 
the  distance  the  fly  can  travel.  In  this  experiment  a  small  area  was  worked 
during  the  first  year,  and  all  grubs  were  extracted  from  the  backs  of  cattle 
in  this  area.  The  second  year  the  area  was  enlarged  by  the  addition  of  terri- 
tory about  the  central  area.  The  third  year  the  area  was  enlarged  by  the 
addition  of  territory  around  that  worked  the  second  year,  and  the  total  area 
contained  435  square  miles.  This  year,  the  fourth,  the  area  was  enlarged  to  729 
square  miles.  The  central  area  is  the  critical  area,  showing  what  is  to  be 
gained  by  enlarging  the  clean  areas  around  it  when  all  areas  are  worked 
yearly.  The  first  year  the  central  area  had  an  average  of  35  grubs  per  animal, 
the  second  year  30  grubs  per  animal,  the  third  year  8  grubs  per  animal,  and 
the  fourth  year,  just  completed,  9.2  grubs  per  animal.  The  presumption  is  that 
the  slight  increase  during  the  fourth  year  resulted  from  conditions  more 
favorable  to  the  grub  than  prevailed  during  the  third  year.  The  approximate 
distance  from  the  outer  border  of  the  central  zone  to  the  outer  border  of  the 
last  zone  is  9  miles.  As  all  grubs  were  extracted  from  the  backs  of  cattle  over 
the  entire  area,  the  presumption  is  that  the  fly  can  cover  distances  of  at  least 
"9  miles.  Studies  of  various  insecticides  gave  extremely  variable  results,  rang- 
ing from  a  100  per  cent  kill  with  derris  powder  and  glycerin  to  an  indicated 
failure  to  kill  any  grubs  by  applying  a  saturated  solution  of  sodium  chloride 
to  the  backs  of  animals  every  other  day  for  a  period  of  23  days. 

PARASITES   OF   SWINE 

NEMATODES 

Investigations  intended  to  develop  practical  methods  for  the  control  of  kidney 
worms  were  continued  with  the  cooperation  of  hog  producers  in  the  vicinity  of 
Moultrie,  Ga.  The  system  in  use,  which  was  described  briefly  in  last  year's 
report,  continues  to  give  evidence  of  its  value.  The  livers  of  77.7  pei  cent  of 
the  swine  raised  under  this  system  were  passed  for  food,  whereas  the  livers  of 
only  52.5  per  cent  of  the  swine  not  raised  under  this  system  were  passed  for 
food.  The  kidney  region  was  free  of  kidney  worms  in  97.2  per  cent  of  the 
animals  raised  under  this  sanitation  system,  whereas  in  swine  not  raised  under 
this  system  the  corresponding  percentage  was  only  83.6.    The  saving  of  approxi- 
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liiately  25  per  cent  more  livers  under  the  swine  sanitation  system  is  a  very 
definite  gain. 

In  a  study  of  the  nodular  worm,  Oesophagostamum  longicatidum,  it  was  found 
that  larval  worms  swallowed  by  pigs  penetrate  the  mucosa  and  submucosa  of 
the  colon  and  are  encysted  in  these  locations  48  hours  after  experimental  infec- 
tion. These  cysts  increase  in  size  and  form  inflamed  nodules  which  project  into 
the  lumen  of  the  intestine.  Ordinarily  the  nodules  become  absorbed  in  about  35 
days,  but  field  investigations  show  that  they  may  persist  for  months,  in  which 
case  they  contain  pus,  as  a  rule,  from  secondary  bacterial  infection.  The  para- 
sites leave  the  cysts  and  develop  to  fertile  maturity  in  the  lumen  of  the 
intestine  in  about  seven  weeks  from  the  time  they  are  ingested. 

It  has  been  definitely  determined  that  certain  liver  lesions,  giving  rise  to 
so-called  parasitic  livers  encountered  in  meat  inspection,  are  associated  with 
and  probably  caused  by  the  larvae  of  ascarids  which  are  arrested  and  ultimately 
encapsulated  in  the  liver.  The  worms  become  brittle  and  then  break  down  into 
crumbled  masses,  which  ultimately  disappear,  leaving  empty  cysts.  These 
lesions,  which  are  of  common  occurrence  in  swine,  both  in  regions  where  there 
are  kidney  worms  and  where  there  are  no  kidney  worms,  can  be  readily  differ- 
entiated from  those  produced  by  kidney  worms  by  the  smaller  size  of  lesions 
and  by  the  superficial  character  of  the  liver  injuries  due  to  ascarids. 

Investigations  are  in  progress  in  connection  with  meat-inspection  procedures 
for  the  control  of  trichinosis.  These  investigations  include  studies  of  the 
processing  of  pork  loins  for  such  products  as  Canadian  bacon,  the  curing  of 
pork  products  and  then  refrigerating  them,  the  effects  of  artificial  casings  on 
processing  to  destroy  trichinae,  and  the  basic  investigations  to  ascertain  the 
precise  value  of  curing,  smoking,  and  other  factors  in  the  destruction  of 
trichinae.  Incidental  experiments  indicate  that  although  the  injection  of 
trichina  proteins  into  experimental  animals  does  not  confer  immunity  to  the 
parasites  or  to  trichinosis,  animals  which  have  survived  an  experimental  infec- 
tion of  trichinae  appear  to  be  highly  refractory  to  a  second  infection,  as  indi- 
cated by  the  elimination  of  large  numbers  of  incompletely  developed  worms 
from  the  intestines  of  experimental  animals. 

PROTOZOA 

A  study  of  50  hogs  shipped  from  Illinois  to  Maryland  for  slaughter  showed  a 
large  number  of  the  animals  to  be  infected  with  various  species  of  intestinal 
amoebae.  One  animal  was  infected  with  an  amoeba  morphologically  indistin- 
guishable from  the  species  which  causes  amoebic  dysentery  in  man.  and  another 
animal  was  infected  with  another  species  morphologically  indistinguishable  from 
Endolimax  nana,  another  amoeba  parasitic  in  man.  The  remaining  infected 
hogs  harbored  amoebae  normally  occurring  in  swine. 

A  study  of  coccidia  in  swine  showed  a  wide  range  of  size  variation,  with 
numerous  gradations,  indicating  that  it  is  exceedingly  difficult  to  separate 
species  on  the  basis  of  size  alone,  and  making  it  evident  that  possibly  biological 
differences  must  be  ascertained  in  order  to  validate  a  separation  of  these 
coccidia  into  more  than  one  species. 

An  examination  of  the  muscles  of  180  swine  from  California  showed  75  per 
cent  to  be  infected  with  Sarcocystis.  Attempts  to  infect  small  experimental 
animals  with  this  parasite  were  unsuccessful,  but  a  number  of  the  animals 
became  emaciated  and  died  after  variable  periods  of  time.  Whether  there  was 
a  relation  between  the  Sarcocystis  and  the  emaciation  and  death  has  not  been 
determined. 

PARASITES  OF  POULTRY 

COOPERATIVE    STUDIES 

In  cooperation  with  the  New  England  ruffed-grouse  investigation  committee,  a 
comparative  study  of  the  parasites  of  grouse  in  Labrador  and  the  United  States 
was  continued,  and  the  viscera  of  85  Labrador  grouse  were  examined.  Sig- 
nificant differences  in  kind  and  degree  of  parasitism  of  grouse  in  the  two  coun- 
tries were  found. 

NEMATODES 

The  relationship  of  Dtepharynx  spiralis  in  domesticated  birds  and  in  wild 
birds  has  been  investigated.  Passeriform  birds  (English  sparrow,  robin,  and 
catbird)   have  been  reported  for  the  first  time  as  hosts,  and  the  parasite  has 


BUREAU   OF   ANIMAL  INDUSTRY  57 

been  experimentally  transmitted  from  the  bobwhite  quail   to  the  pigeon  and 
guinea  fowl;  attempts  similarly  to  infect  chickens  were  unsuccessful. 

Certain  strongyle  parasites  of  birds  appear  to  be  increasing  in  incidence  and 
possibly  in  virulence,  and  several  severe  epizootics  among  pigeons  in  different 
parts  of  the  eastern  United  States  were  found  to  be  due  to  Ornithostrongylus 
quadriradiatus.  Studies  in  this  connection  have  included  studies  of  treatment, 
but  no  satisfactory  treatment  has  been  found.  Similar  studies  are  under  way 
which  deal  with  species  of  Trichostrongylus  in  pheasants  and  in  geese. 

cestodes 

A  continuation  of  life-history  studies  has  resulted  in  the  discovery  of  addi- 
tional beetle  hosts  for  the  poultry  tapeworms  Hymenolepis  carioccu,  Raillietina 
cesticillus,  and  R.  magninumida.  Extremely  heavy  natural  infestations  with 
these  tapeworms  have  been  found  in  beetles,  as  many  as  80  to  250  tapeworm 
larvae  being  present  in  individual  beetles  captured  in  the  field.  Results  of 
morphological  and  systematic  studies  of  poultry  tapeworms  are  being  prepareu 
in  monographic  form  for  publication. 

PROTOZOA 

In  studies  on  blackhead,  Protozoa  associated  with  the  disease  were  isolated 
and  cultured,  and  the  disease  was  successfully  transmitted  to  three  out  of  six 
turkeys  by  the  feeding  of  the  Protozoa  from  cultures.  Morphological  and 
systematic  studies  of  these  protozoans  are  under  way. 

In  studies  on  coccidiosis  quantitative  experiments  to  determine  the  influence 
of  diet  on  the  course  of  infection  with  Eimeria  tenella  have  been  continued,  the 
pathogenicity  of  E.  mitis  for  chickens  is  being  investigated,  and  coccidia  of 
pigeons  have  been  transmitted  to  chickens  without  apparent  harmful  effects  on 
the  chickens. 

A  disease  which  has  appeared  in  epizootic  form  in  chickens  and  turkeys  in 
various  parts  of  the  country  is  being  investigated  with  reference  to  its  cause, 
pathology,  and  treatment. 

MISCELLANEOUS  PARASITES 

NEMATODES 

A  comprehensive  study  of  the  head  structures  of  various  groups  of  nematodes 
shows  that  these  structures  furnish  valuable  clues  as  to  nematode  relationships 
and  have  great  value  as  a  basis  for  a  logical  classification.  This  study  is  being 
supplemented  by  extensive  studies  of  the  histology  of  certain  nematodes. 

Life-history  studies  have  been  carried  out  and  are  being  continued  on 
nematodes  of  the  genera  Rhabdias  and  Strongyloides.  A  synopsis  of  the 
nematodes  in  insects  of  the  families  Blattidae  has  been  completed,  a  review  of 
the  genus  Hastospiculum  has  been  completed,  and  a  monograph  on  the  Filari- 
oidea  is  being  prepared.    Several  new  species  of  nematodes  have  been  described. 

CESTODES 

Work  on  a  monograph  of  cestodes  of  carnivores  has  been  continued  and 
substantial  progress  made. 

TREMATODES 

Miscellaneous  systematic  investigations  of  trematodes  have  been  continued 
and  several  new  species  described.  A  monograph  on  the  genera  of  trematodes 
has  been  continued  and  substantial  progress  made. 

Life-history  studies  of  the  following  have  been  carried  out :  A  gasterostome 
fluke  occurring  as  a  metacercaria  in  the  muscles  of  a  fish,  Fundulus  heteroclitus ; 
and  two  species  of  flukes  occurring  in  small  wild  mammals. 

TREATMENT   FOR   INTERNAL  AND   EXTERNAL  PARASITES 

Investigations  dealing  with  the  correlation  between  the  anthelmintic  efficacy, 
chemical  structure,  and  physical  properties  of  straight-chain  halogenated  hydro- 
carbons containing  iodine  and  bromine,  have  been  completed.  The  same  cor- 
relations found  to  exist  in  the  group  of  primary  monochlor  hydrocarbons  have 
been  found  for  the  most  part  to  apply  also  to  the  groups  of  primary  monobrom 
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and  monoiodo  hydrocarbons.  In  the  analogous  series  containing  each  of  these 
three  halogens,  it  was  found  that  the  lower  (propyl)  member  of  each  series 
had  a  relatively  low  anthelmintic  efficacy  for  hookworms  in  the  dog.  In  each, 
series  the  anthelmintic  efficacy  for  hookworms  reached  a  peak  with  the  butyl 
member  and  thereafter  declined.  The  rise  or  fall  in  anthelmintic  efficacy 
within  a  given  series  appears  to  be  definitely  correlated  with  the  water  solu- 
bility of  the  different  members  of  the  series,  regardless  of  the  nature  of  the 
halogen  atom  in  the  molecule.  Normal  butyl  bromide  had  a  high  degree  of 
efficacy  for  the  removal  of  hookworms  from  the  dog,  whereas  normal  amyl 
bromide  was  very  effective  for  the  removal  of  dog  ascarids.  So  far  as  studies 
with  primary  straight-chain  compounds  are  concerned,  halogenated  hydrocar- 
bons containing  iodine  had  in  general  a  greater  efficacy  for  the  removal  of  dog 
ascarids  than  did  those  containing  chlorine  or  bromine;  whereas  halogenated 
hydrocarbons  containing  bromine  showed  in  general  a  greater  efficacy  for  the 
removal  of  dog  hookworms  than  did  those  containing  chlorine  or  iodine. 

Tests  with  fouadin  (sodium-antimony  III  bis-pyrocatechin-disulphonate  of 
sodium)  for  the  treatment  of  heartworm  disease  in  dogs  are  in  progress. 

Normal  butylidene  chloride,  which  is  very  effective  for  the  removal  of 
ascarids  and  hookworms  from  the  dog,  was  found  to  be  effective  also  for  the 
removal  of  cat  ascarids.  The  drug  had  an  efficacy  of  82  per  cent  for  the  removal 
of  hookworms  from  the  cat,  which  is  somewhat  less  than  that  obtained  in  tests 
for  the  removal  of  hookworms  from  the  dog.  Normal  butyl  bromide  had  a 
high  degree  of  efficacy  for  the  removal  of  both  ascarids  and  hookworms  from 
the  cat  and  was  well  tolerated  by  experimental  animals. 

Neither  normal  butylidene  chloride  nor  tetrachlorethylene,  when  used  in  doses 
up  to  1  cubic  centimeter  per  kilogram  of  body  weight,  had  any  appreciable 
anthelmintic  efficacy  for  any  of  the  nematode  parasites  of  the  gastrointestinal 
tract  of  cattle,  regardless  of  the  method  of  administration.  The  drugs  were 
probably  deposited  for  the  most  part  in  the  rumen,  and  their  action  was  largely 
dissipated  before  they  reached  the  fourth  stomach  and  the  intestinal  tract. 

In  one  experiment  a  calf  weighing  325  pounds  was  dosed  with  480  cubic 
centimeters  of  a  solution  containing  1  per  cent  copper  sulphate  and  0.75  per 
cent  of  40  per  cent  nicotine  sulphate.  This  treatment  was  promising,  the  solu- 
tion being  highly  effective  for  the  removal  of  the  common  stomach  worm 
(Haemonchus  contortus)  and  thread-necked  strongyles  (Nematodirus  spp.). 
The  treatment  was  partially  effective  for  the  removal  of  hookworms  (Bunos- 
tomum  phlebotomum)  and  nodular  worms  (Oesophagostomum  radiatum)  but 
was  only  slightly  effective  for  Cooperia  spp. 

A  mixture  of  powdered  copper  sulphate  and  kamala,  which  has  been  recom- 
mended for  the  removal  of  tapeworms  (Moniezia  spp.)  from  sheep,  was  used  on 
a  flock  of  approximately  150  lambs  heavily  infested  with  tapeworms.  These 
lambs  passed  large  numbers  of  tapeworm  segments  after  treatment  and  appar- 
ently made  some  clinical  improvement.  However,  critical  tests  made  at  the 
same  time  on  a  few  of  the  lambs  showed  that  the  mixture  removed  all  the  tape- 
worm segments  but  apparently  failed  to  remove  any  of  the  heads.  When  tested 
critically,  koussein,  which  has  been  recommended  on  clinical  grounds,  also 
failed  to  remove  the  tapeworm  heads. 

INDEX  CATALOGUE  AND   COLLECTION 

The  index  catalogue  of  medical  and  veterinary  zoology  was  continued  and 
the  first  section  of  the  revised  author  catalogue  has  been  published.  There  were 
1,308  accessions  of  specimens  of  parasites  to  the  helminthological  collection. 
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Survey  for  the  fiscal  year  ended  June  30,  1932. 
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Paul  G.  Redington.  Chief. 
Hon.  Arthur  M.  Hyde, 
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PROGRESS  IN  WILD-LIFE  ADMINISTRATION 

During  the  fiscal  year  1932  a  drastic  conservation  measure,  recommended  by 
the  Bureau  of  Biological  Survey,  was  put  into  effect  to  conserve  our  wild-fowl 
resources.  The  hunting  season  on  migratory  waterfowl  was  shortened  to  one 
month  throughout  the  country.  It  had  become  apparent  that,  in  spite  of  Fed- 
eral and  State  protection  of  the  birds,  overshooting,  drainage,  drought,  and  a 
number  of  other  circumstances  had  combined  to  menace  their  future.  During 
the  past  few  years  a  series  of  seasons  of  unprecedented  drought  on  the  chief 
waterfowl-breeding  grounds  in  the  United  States  and  Canada  have  constituted 
a  menace  so  spectacular  as  to  attract  the  attention  of  hunters,  with  the  result 
that  observance  of  the  new  regulations  was  reasonably  satisfactory  and  nearly 
general.  Many  hunters  not  only  voluntarily  reduced  their  bag  but  even  re- 
frained from  going  to  the  hunting  fields,  and  the  expectations  of  the  Biological 
Survey  that  corrective  action  would  have  public  support  were  fully  realized. 
To  those  who  criticized  restrictions  it  was  pointed  out  that  the  most  direct 
method  of  conserving  game  is  to  reduce  the  kill,  and  that  such  action,  being 
productive  of  quickest  results,  might  be  indispensable  in  preventing  the  extermi- 
nation of  valuable  species.  The  shortened  season  saved  millions  of  ducks. 
This  beneficial  result,  together  with  improved  breeding  conditions  this  spring, 
appeared  to  warrant  a  longer  season  for  the  fall  and  winter  of  1932. 

By  reason  of  economic  conditions,  acquisition  of  migratory  game-bird  refuges 
has  necessarily  been  somewhat  retarded  during  the  year.  To  supplement  Fed- 
eral activities  it  was  urged  by  the  Biological  Survey  that  State  game  and  con- 
servation commissions,  wild-life  organizations,  and  others  interested  in  the 
preservation  of  wild  fowl  should  establish  and  maintain  small  marsh  and  water 
areas  as  resting,  feeding,  and  breeding  grounds  for  the  birds.  In  proposing 
this  measure,  the  bureau  pointed  out  that  not  only  would  this  provision  of 
minor  refuges  help  to  tide  over  the  period  until  the  Federal  program  of  major 
refuge  establishment  could  be  resumed  but  also  that  these  refuges  would  there- 
after continue  to  be  of  great  importance  to  the  conservation  of  wild  fowl.  The 
proposal  has  met  with  hearty  response  from  the  States  and  the  chief  conserva- 
tion organizations  of  the  country,  and  these  are  cooperating  with  local  agencies. 
Information  gathered  by  the  Biological  Survey  regarding  the  suitability  of  pro- 
posed areas  from  the  biological  viewpoint  is  being  made  available  to  the  co- 
operators  so  far  as  the  facilities  of  the  bureau  permit. 

The  expenditures  by  the  Department,  of  Agriculture  for  tbe  conservation  and 
utilization  of  game  and  other  wild  animals  and  birds,  while  of  special  interest 
to  sportsmen  and  conservationists,  are  of  benefit  to  farmers  also.  Farm  dwell- 
ers are  naturally  interested  in  the  song  and  insectivorous  birds,  and  many 
hunt  and  trap  and,  therefore,  favor  protection  for  game  and  fur  animals. 
Others  are  engaged  in  fur  farming,  in  the  propagation  of  game  and  other  birds, 
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and  in  the  marketing  of  food  plants  of  quail  and  wild  ducks  and  of  devices 
for  attracting,  feeding,  and  protecting  insectivorous  and  other  useful  birds. 
The  benefits  from  work  in  game  conservation  affect  not  only  hunters  living  on 
farms  and  those  from  cities,  but  also  those  who  cater  to  their  needs.  These 
include  transportation  companies,  individuals,  and  industries  providing  hunt- 
ing and  camping  equipment  and  guides,  and  the  rural  people  who  furnish 
accommodations  for  the  tourist  and  hunter.  Rat  control  also  is  a  service  to 
urban  and  rural  people  alike,  and  during  the  year  the  bureau  directed  more 
than  250  campaigns  against  these  pests  that  destroy  growing  crops  and  stored 
foods  and  menace  the  public  health.  Control  work  in  cooperation  with  local 
authorities  is  also  undertaken  for  the  protection  of  crops  and  livestock  against 
other  destructive  rodents  and  predatory  animals.  On  all  these  lines  the  Biologi- 
cal Survey  is  disseminating  useful  and  dependable  information. 

OUTSTANDING  EVENTS  OF  THE  YEAR 

The  following  subjects,  which  are  discussed  in  more  detail  under  sections  of 
this  report  dealing  with  research,  control,  conservation,  and  law  enforcement, 
are  regarded  of  outstanding  significance  in  the  work  of  the  Bureau  of  Bio- 
logical Survey  during  the  fiscal  year  1932. 

Restriction  of  the  hunting  season  for  waterfowl  to  one  month  as  an  emer- 
gency conservation  measure  during  the  southern  migration  in  the  fall  of  1931, 
thus  saving  substantial  numbers  to  return  to  their  breeding  grounds ;  and 
recommendations  for  lengthening  the  hunting  season  for  1932,  following  com- 
prehensive surveys  throughout  the  year,  in  the  United  States  and  Canada,  of 
the  benefits  to  waterfowl  from  curtailment  of  the  previous  season  and  from 
improvement  of  breeding  conditions. 

Reorganization  on  regional  lines  of  membership  of  the  Advisory  Board,  Mi- 
gratory Bird  Treaty  Act,  to  make  it  more  generally  representative  and  more 
conversant  with  wild-fowl  conditions  throughout  the  country. 

Determination  of  the  location  of  a  herd  of  caribou  in  northern  Minnesota 
and  resulting  State  action  in  establishing  a  preserve  for  these  and  other  species 
of  big  game  and  of  native  birds. 

Publication  of  a  report  on  the  game,  fur  animals,  rodents,  and  other  native 
mammals  of  New  Mexico,  being  the  final  report  on  biological  surveys  in  the 
State;  and  cooperative  publication  of  a  comprehensive  report  on  the  bird  life 
and  the  natural  life  zones  of  Florida. 

Experimentation  in  the  control  of  blackbirds  as  rice  pests  in  California,  re- 
sulting in  the  development  of  methods  that  made  possible  a  great  local  reduction 
of  losses. 

Establishment  in  Denver,  Colo.,  of  a  food-habits  research  laboratory  to  study 
the  food  of  predatory  mammals  and  economically  important  birds. 

Field  demonstration  of  possible  sources  of  infection  of  western  duck  sickness, 
the  cause  of  which  (botulism)  was  discovered  by  the  bureau  last  year. 

Further  development  of  explanation  on  Mendelian  lines  of  color  inheritance 
in  foxes,  based  on  controlled  breeding  operations. 

Advancement  of  experimental  work  in  rabbit  raising  by  beginning  technical 
studies  of  fur  values  and  a  comparison  of  imported  skins  with  those  of  home- 
raised  animals  of  various  breeds  and  ages,  and  by  investigating  the  influence 
of  various  feeds  on  the  quality  of  rabbit  milk. 

Perfection  of  a  safety  spring  attachment  for  animal  traps,  whereby  smaller 
and  valuable  species  of  birds  and  fur  animals  are  safeguarded  during  predatory- 
animal  trapping  operations. 

Suppression  of  an  outbreak  of  typhus  fever  in  Texas  by  cooperative  rat  con- 
trol ;  reestablishment  of  forage  growth  on  important  grazing  areas  of  the  Des- 
chutes National  Forest  by  pocket-gopher  control ;  protection  of  crops  in  Florida 
by  cooperative  campaigns  against  cotton  rats ;  and  great  reduction  in  damage 
by  field  mice  to  orchards  in  parts  of  New  England,  following  demonstrations 
of  the  use  of  specially  prepared  baits. 

Perfection  of  cooperative  production  of  canned  red-squill  baits  for  use  in 
county  and  state-wide  campaigns  for  rat  control. 

Establishment  of  seven  additional  migratory  game-bird  refuges  by  acquisition 
of  private  lands  and  by  reservation  by  the  President  of  areas  of  the  public 
domain  and  enlargement  of  five  others  by  consolidations  and  rounding  out 
holdings. 

Surveying,  marking,  and  posting  all  new  migratory-bird  refuges,  thus  making 
their  existence  and  purposes  better  known  to  the  public. 
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RESEARCH  ON  WILD-LIFE  HABITS  AND  RELATIONSHIPS 

In  determining  policies  to  govern  the  administration  of  wild  life,  including 
activities  for  the  conservation,  utilization,  and  control  of  the  various  species, 
it  is  of  basic  importance  to  conduct  research  in  their  habits,  geographic  distri- 
bution, migration,  and  classification.  Accordingly,  careful  plans  for  fact-finding 
work  are  being  carried  out,  and  extended  cooperation  in  research  has  been 
maintained  during  the  year  with  Federal,  State,  and  Canadian  institutions,  with 
private  agencies,  and  with  individuals.  Voluminous  field  notes  on  the  habits 
and  distribution  of  birds  and  mammals  have  been  placed  on  record.  Records  of 
the  distribution  and  migration  of  birds  were  entered  on  61,000  cards  during  the 
year,  bringing  the  present  total  in  these  files  to  1,830,000  cards. 

FIELD   STUDIES   OF   MAMMALS 
ELK  IN   WYOMING 

Efforts  were  made  this  year  to  complete  major  features  of  the  life  history  of 
the  elk  of  the  Jackson  Hole  region,  Wyoming,  a  study  that  has  been  in  progress 
for  several  years.  New  areas  were  studied,  some  new  migration  routes  located, 
and  special  attention  given  to  breeding  habits  of  elk,  their  diseases,  and  the 
effect  of  predators  on  the  herds.  The  information  obtained  indicates  that  the 
number  of  breeding  bulls  is  sufficient,  and  that  there  is  little  ground  for  the 
opinion  that  a  shortage  during  the  breeding  season  affected  the  calf  crop. 

Analyses  of  forage  plants  used  by  the  elk  were  made  in  cooperation  with  the 
University  of  Wyoming  and  the  results  published  by  that  institution. 

A  cooperative  count  of  the  elk  made  during  the  winter  showed  19,855  in 
the  herd,  a  slight  increase  over  the  19,238  counted  five  years  previously,  thus 
indicating  that  the  herd  is  being  maintained  in  practically  stationary  numbers. 
The  count  was  made  cooperatively  by  the  Biological  Survey,  the  Forest  Service, 
and  the  Wyoming  State  Game  Commission.  Work  on  the  ground  was  supple- 
mented by  the  use  of  an  airplane;  the  count  is  considered  the  most  satisfac- 
tory yet  made.  In  the  ground  count  7,921  elk  were  recorded  on  the  four  feeding 
grounds  maintained  by  the  Biological  Survey  and  679  on  two  feeding  grounds 
maintained  by  the  State,  a  total  of  8,600.  The  remainder,  11,255,  were  spread 
out  over  the  adjacent  region,  including  national-forest  areas,  and  with  the  snow 
background  were  easily  counted  from  the  airplane. 

Incidental  to  the  elk  investigations,  studies  were  made,  in  cooperation  with 
Federal  and  State  organizations,  of  other  animal  life  of  the  region,  including 
moose,  deer,  mountain  sheep,  antelope,  and  trumpeter  swans  and  other  water- 
fowl.    Further  information  regarding  the  elk  refuge  is  presented  on  page  22. 

INTRODUCED    MUSK    OXEN 

Observations  on  the  forage  eaten  by  the  musk  oxen  introduced  into  Alaska 
in  1930  indicate  that  in  spring  and  fall  the  animals  feed  chiefly  on  grasses  and 
sedges,  in  summer  on  shrubs,  and  in  winter  on  cured  grasses,  sedges,  and  to 
some  extent  on  lichens.  The  herd  now  numbers  30,  as  2  of  the  smaller  animals 
were  killed  by  bears.  There  are  in  the  herd  fourteen  2-year-olds  and  sixteen 
3-year-olds,  each  group  evenly  divided  as  to  sex.  Experiments  were  made  with 
a  small  quantity  of  musk-ox  wool  in  scouring  and  carding,  and  the  results, 
published  by  Werner  Von  Bergen,  of  Clifton,  N.  J.,  indicate  that  it  compares 
favorably  with  cashmere  and  vicuna.  During  the  past  spring  45  pounds  of 
the  wool  were  collected  for  experiments  in  weaving  into  useful  fabrics. 

EEINDEEE    IN    ALASKA 

Nutritional  investigations  with  reindeer,  made  in  cooperation  with  the 
Bureau  of  Animal  Industry,  have  thus  far  indicated  that  the  ability  of  the 
animals  to  digest  hay  is  similar  to  that  of  steers,  but  that  the  reindeer  are 
better  able  to  digest  the  crude  fiber  of  lichens  and  oats.  Feeding  practices  to 
determine  maximum  growth  and  condition  progressed  during  the  winter,  when 
lichens  normally  become  an  important  part  of  the  food  supply.  It  has  been 
found  that  reindeer  will  dig  through  as  much  as  4  feet  of  snow  to  reach  their 
food,  but  that  greater  depths  cause  difficulty  and  endanger  the  weaker  animals. 
The  fortunate  capture  of  10  caribou — 2  adult  does,  3  yearling  does,  and  5 
yearling  bulls — will  permit  experiments  at  the  station  in  crossbreeding  with 
reindeer  and  comparison  of  results  with  those  obtained  in  similar  crossbreeding 
experiments  on  Nunivak  Island. 
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OTHER   WILD-LIFE   INVESTIGATIONS 

Studies  of  the  relations  of  birds,  mammals,  and  other  vertebrates  to  forest 
production,  authorized  by  the  McSweeney-McNary  Act  and  carried  on  at  several 
Forest  Service  experiment  stations,  have  made  steady  progress.  Other  studies 
conducted  during  the  year  included  an  investigation  of  the  animal  life  of  the 
high  Sierras  of  California ;  further  work  on  the  animal  life  of  the  Grand 
Canyon  in  Arizona ;  investigations  of  deer  and  other  game  and  of  fur-bearing 
animals  of  the  lowlands  of  Virginia,  including  the  Dismal  Swamp  region,  in 
cooperation  with  the  State  game  commission ;  and  cooperation  with  the  New 
York  Department  of  Conservation  in  studies  of  deer  and  other  game  animals 
in  the  Adirondack  region  and  on  State  reservations.  Two  male  and  three 
female  beavers  were  planted  on  the  Biltmore  Game  Refuge  and  the  Pisgah 
National  Forest,  near  Asheville,  N.  C. 

Surveys  were  made  of  waterfowl  and  other  wild  life  on  St.  Marks  Migra- 
tory Bird  Refuge,  Fla.,  and  Blackbeard  Island  Bird  Refuge,  Ga. 

Investigations  conducted  by  experienced  naturalists  of  the  bureau  in  northern 
Minnesota  under  authorization  of  the  McSweeney-McNary  Forestry  Research 
Act,  in  cooperation  with  the  Lake  States  Forest  Experiment  Station  and  the 
Conservation  Commission  of  Minnesota,  confirmed  reports  of  a  small  herd  of 
caribou  and  provided  other  information  regarding  the  game,  fur  animals,  and 
other  wild  life  of  the  region.  This  positive  determination  by  the  Biological 
Survey  of  the  presence  of  caribou  in  this  region  south  of  the  international 
boundary  provided  the  incentive  for  the  State  conservation  commission  to 
establish,  post,  and  patrol  an  inviolate  game  refuge  north  of  Upper  Red  Lake. 
In  addition  to  preserving  this  important  caribou  range,  the  refuge  will  afford 
protection  to  moose,  deer,  and  beavers,  as  well  as  to  such  interesting  bird  life 
as  pinnated  and  sharp-tailed  grouse  and  waterfowl. 

A  report  on  Florida  Bird  Life,  a  volume  of  more  than  600  pages,  illustrated 
in  color,  was  published  in  January  in  cooperation  with  the  Florida  Department 
of  Game  and  Fresh  Water  Fish,  through  the  financial  assistance  of  an  indi- 
vidual cooperator.  This  work,  which  is  the  result  of  a  systematic  survey  of 
Florida  birds  and  mammals  instituted  by  the  bureau  in  1918,  contains  not  only 
a  fully  annotated  list  of  the  423  species  and  subspecies  of  Florida  birds  but 
also  a  history  of  Florida  ornithology ;  chapters  on  the  physiographic  regions  and 
the  life  zones  (with  map)  ;  and  a  history  of  bird  protection  in  the  State.  The 
book  is  being  sold  by  the  bureau's  cooperator  at  a  nonprofit  price ;  it  is  not 
being  distributed  by  the  bureau. 

The  final  report  on  field  studies  of  the  native  fauna  of  New  Mexico  was 
issued  during  the  year  as  Mammals  of  New  Mexico,  No.  53  of  the  North  Ameri- 
can Fauna  series.  This  is  a  publication  of  more  than  400  pages  illustrated  with 
half-tone  reproductions  of  photographs  and  with  distribution  maps.  It  is  avail- 
able only  by  purchase  from  the  Superintendent  of  Documents.  It  supplements 
an  earlier  number  in  the  same  series  (No.  35)  on  the  life  zones,  published  in 
1913;  and  a  comprehensive  work  on  the  birds,  published  in  1928  in  cooperation 
with,  and  for  nonprofit  sale  by,  the  New  Mexico  Game  Commission.  The  three 
reports  together  present  the  results  of  a  comprehensive  biological  survey  of 
that  important  southwestern  area  as  regards  chiefly  the  natural  life  zones,  the 
birds,  and  the  mammals. 

During  the  year  there  was  also  published  cooperatively  a  technical  volume 
on  the  measurements  of  birds,  designed  to  provide  a  standard  of  procedure  in 
anatomical  and  taxonomic  work. 

THE  BIOLOGICAL   SURVEY   MAMMAL   COLLECTION 

The  entire  Biological  Survey  mammal  collection  has  now  been  moved  to  more 
commodious  quarters  in  the  Natural  History  Building  of  the  Smithsonian  Insti- 
tution. The  move  involved  some  550  storage  cases,  containing  more  than 
200,000  individual  specimens,  which  now  occupy  about  22,000  cubic  feet  of  space. 
Rearrangement  of  cases  and  of  specimens  of  skins,  skulls,  and  skeletons  makes 
possible  more  orderly  and  systematic  handling  and  facilitates  their  study.  Dur- 
ing the  year  485  specimens  were  added  to  the  collection.  Mammals  to  the  num- 
ber of  1,305  have  been  identified  for  34  institutions  and  individuals  in  15  States,  1 
Territory,  and  1  foreign  country.  For  use  in  the  bureau's  studies,  441  specimens 
were  borrowed  during  the  year  from  8  institutions  in  8  States ;  loans  were  made 
of  401  specimens  to  12  institutions  in  7  States  and  1  foreign  country.  Members 
of  the  staff  described  42  new  mammals  during  the  year,  and  40  new  type  speci- 
mens were  added  to  the  collection,  belonging  to  genera   as  follows :  Procyon. 
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Nasua,  Potos,  Bassariscus,  Vulpes,  and  Felis,  1  each ;  Sciurus,  2 ;  Thoniomys, 
10;  Orthogeoinys,  1;  Perognathus,  2;  Dipodomys,  1;  Peromyscus,  8;  Neotoma, 
4;  and  Microtus,  Ondatra,  Dasyprocta,  Odocoileus,  Antilocapra,  and  Bison,  1 
each. 

Based  in  part  on  this  collection,  further  progress  was  made  on  technical  revi- 
sions of  North  American  ground  squirrels,  raccoons,  mountain  lions,  and  other 
groups,  and  in  addition  several  taxonomic  papers  were  issued  during  the  year 
in  outside  publications.  The  facilities  of  the  mammal  laboratories  were  made 
use  of  by  69  students  from  outside  the  District,  of  Columbia,  representing  21 
States,  1  Territory,  and  3  foreign  countries. 

BIOLOGICAL   INVESTIGATIONS   OF  MIGRATORY  BIRDS 

WATERFOWL  SHORTAGE 

A  culmination  of  critical  conditions  threatening  waterfowl  on  breeding  and 
feeding  grounds  during  the  past  year  necessitated  intensive  effort  to  gather 
comprehensive  factual  information.  Field  investigations  during  the  breeding 
season,  the  fall  and  spring  migration,  and  the  winter  period  were  carried  on  in 
the  principal  waterfowl  concentration  areas  in  the  Prairie  Provinces  of  western 
Canada,  and  in  the  United  States  along  the  Great  Lakes,  the  Atlantic  and  Gulf 
coasts,  throughout  the  Mississippi  Valley,  in  the  Great  Basin,  and  in  the  Rocky 
Mountain  and  Pacific  Coast  States.  In  addition,  about  1,500  selected  water- 
fowl observers  in  the  United  States  made  quarterly  reports,  many  hundreds  of 
ornithologists,  sportsmen,  and  other  conservationists  contributed  data,  and 
further  information  was  obtained,  through  the  splendid  cooperation  of  Domin- 
ion and  Provincial  officials,  from  nearly  1,000  selected  observers  distributed 
throughout  Canada.  The  collated  data  were  of  the  utmost  value  to  an  under- 
standing of  the  conditions,  in  enlisting  support  of  the  public  for  protective 
measures,  and  in  formulating  regulations  and  planning  other  adequate  safe- 
guards for  the  restoration  and  perpetuation  of  the  waterfowl. 

BIRD   BANDING 

In  volume  of  work  accomplished  and  in  application  of  results  to  scientific 
and  administrative  problems,  bird  banding  has  had  the  most  successful  year  in 
its  history.  The  cooperators  now  number  1,976,  the  birds  banded  during  the 
year  totaled  212,146,  and  return  records  were  received  to  the  number  of  11,789. 
The  total  number  of  all  birds  banded  since  1920  under  the  direction  of  the 
Biological  Survey  is  now  1,123,528.  Special  attention  was  given  to  banding 
operations  in  selected  waterfowl  localities  and  to  the  analysis  of  data  bearing 
on  periods  of  migration,  on  flight  lines  as  they  relate  to  breeding  and  wintering 
areas,  and  on  the  source  of  supply  for  various  winter  concentration  areas. 
Banding  stations  established  at  migratory-bird  refuges  have  proved  highly 
productive  of  useful  information.  The  results  of  a  study  of  the  sex  ratio  of 
banded  ducks  were  issued  in  an  outside  publication  during  the  year. 

Through  observations  made  by  the  personnel  and  cooperators  while  engaged 
in  trapping  ducks  for  banding  and  through  examination  of  hunting  bags, 
valuable  information  was  obtained  regarding  the  shortage  of  young  birds  of 
certain  species  following  the  breeding  season  of  1931.  In  cooperation  with  the 
commanding  officer  of  Boiling  Field,  aerial  photography  was  employed  in  ;i 
study  of  the  ducks  concentrated  on  the  Potomac  River  below  Washington,  a 
method  that  promises  to  be  a  useful  adjunct  to  other  means.  Banding  work 
on  Cobb  Island,  Va.,  netted  2.600  laughing  gulls,  some  of  which  have  since 
been  recovered  south  to  Habana,  Cuba;  Lake  Atitlan,  Guatemala;  and  Balboa. 
Canal  Zone.  Under  a  cooperative  agreement,  more  than  18,000  birds  have  been 
banded  at  the  O.  L.  Austin  Ornithological  Research  Station,  North  Eastham, 
Mass.,  and  intensive  work  is  now  in  progress  there  with  tree  swallows,  mourn- 
ing doves,  terns,  and  certain  waterfowl. 

ECONOMIC  STUDIES  OF  WILD  LIFE 

FIELD    STUDIES   OF   INJURIOUS    BIRDS 

Cooperative  studies  of  damage  by  birds  in  California  and  of  methods  of  con- 
trolling it  were  continued  by  two  field  investigators.  One  of  these  studied 
especially  the  damage  to  rice  by  blackbirds.     The  other  investigated  destruction 
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of  buds  and  fruit  by  linnets,  or  California  house  finches ;  and  of  sprouting  vege- 
table crops  by  horned  larks.  Satisfactory  measures  were  developed  for  local 
control  of  both  blackbirds  and  linnets,  and  where  the  methods  were  applied 
damage  by  blackbirds  to  rice  was  reduced  75  to  95  per  cent  below  that  of  the 
previous  year.  Studies  were  continued  of  the  food  habits  of  horned  larks, 
coots,  crows,  English  and  certain  native  sparrows,  and  other  birds  of  economic 
importance.  In  connection  with  this  work  the  investigators  studied  the  breed- 
ing range  of  the  tricolored  blackbird,  the  nesting  area  of  which  had  been  alleged 
to  be  so  restricted  that  control  operations  threatened  its  existence.  The  results 
demonstrated  that  the  bird  has  an  extensive  range,  that  there  are  many  popu- 
lous colonies,  and  that  the  local  control  operations  in  the  rice-growing  area  are 
no  threat  whatever  to  the  bird's  continued  existence. 

An  investigation  of  the  crested  mynah  in  British  Columbia  also  was  carried 
on.  This  foreign  bird,  accidentally  introduced  from  China  about  1894  and 
established  in  the  Vancouver  district,  belongs  to  a  group  many  species  of  which 
have  bad  records  where  introduced,  and  the  Biological  Survey  desired  to  be 
informed  as  to  its  present  status  and  the  likelihood  of  its  extending  its  range. 
The  species  appears  not  to  be  maintaining  the  numbers  recorded  by  previous 
observers  and  seems  not  likely,  under  present  conditions,  to  spread  into  the 
United  States. 

Initial  field  study  of  the  economic  status  of  the  white-necked  raven  was  made 
in  Texas  during  October  and  November.  Two  investigators  appraised  damage, 
collected  stomachs,  which  were  subsequently  examined,  and  banded  nearly  300 
of  the  birds,  of  which  about  10  per  cent  have  since  been  reported  as  returns. 
Information  gained  from  such  records  indicates  the  extent  of  seasonal  drift  of 
this  raven  and  will  aid  in  judging  the  feasibility  of  control  measures  if  needed. 
Experiments  with  control  methods  were  confined  this  year  to  determining  the 
practicability  of  using  cage  traps. 

A  brief  inspection  of  conditions  with  respect  to  the  relation  of  crows  to  late 
crops  in  Oklahoma  was  made  in  November.  Obstacles  that  at  the  time  of  a 
former  study  prevented  effective  and  economical  control  have  been  accentuated 
in  recent  years.  These  include  an  increase  of  sorghum  crops  (milo  and  Indian 
corn)  in  an  area  frequented  in  winter  by  great  flocks  of  crows ;  the  practice  of 
leaving  a  large  portion  of  such  crops  standing  or  in  shocks  until  late  in  fall ; 
and  a  tendency  to  abandon,  or  to  harvest  only  partly,  less  profitable  stands. 
The  exposure  of  such  tempting  and  abundant  food  throughout  late  fall  and 
early  winter  no  doubt  furnishes  the  basic  biological  reason  for  the  increase  of 
crows  in  Oklahoma.  In  the  face  of  such  a  surfeit  of  food,  control  measures 
anticipating  a  substantial  reduction  in  the  bird's  numbers  are,  at  best,  uncer- 
tain and  expensive,  if  not  on  economic  grounds  actually  impracticable.  It 
appears  that  the  crow  problem  in  Oklahoma  and  southern  Kansas  is  bound  to 
continue,  unless  farm  practices  can  be  altered  so  as  to  reduce  the  fall  and 
winter  food  supply  left  available  to  crows.  Without  an  early  and  clean  harvest 
of  the  grain  crop  in  crow  centers,  and  a  giving  up  of  the  culture  of  the  more 
easily  damaged  varieties  of  sorghums,  no  campaign  of  crow  control  can  be 
successful. 

Other  brief  studies  of  injurious  birds  concerned  species  alleged  to  be  destroy- 
ing oysters,  fish,  and  small  fruits  in  Washington  State,  fish-eating  birds  in 
Maine  and  New  Mexico,  gulls  in  relation  to  clams  in  Massachusetts,  and 
starlings  and  robins  as  cherry  eaters  in  New  York.  Two  rather  unusual  com- 
plaints of  harmful  bird  activities  on  aviation  fields  were  investigated  and  veri- 
fied— one  in  the  State  of  Washington,  of  coots  keeping  down  grass  so  that  the 
preparation  of  a  safe  landing  surface  was  impeded ;  and  the  other  in  Minnesota, 
of  gulls  frequenting  the  runways  so  as  to  constitute  a  hazard  to  rising  planes. 

Miscellaneous  Publication  No.  145,  Policies  of  the  Bureau  of  Biological  Survey 
Relative  to  the  Control  of  Injurious  Birds,  a  revision  of  a  multigraphed  memo- 
randum on  the  same  subject  issued  in  1927,  was  published  during  the  year. 

GRASSHOPPER   POISONING   IN  RELATION   TO   BIRD   LIFE 

In  view  of  the  extensive  scattering  of  poisoned  bait  for  grasshoppers  in  con- 
nection with  the  great  outbreak  of  these  insects  in  the  North  Central  States,  an 
investigation  was  made  in  South  Dakota  of  the  effects  of  the  campaign  upon 
bird  life.  It  was  found  that  when  grasshopper  bait  was  used  according  to 
instructions,  and  it  was  generally  so  used,  it  caused  little  or  no  loss  of  bird 
life. 
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FIELD   STUDIES   OF  FOOD   HABITS   OF  MAMMALS 

A  special  investigation  was  begun  of  the  economic  status  of  the  armadillo  in 
Texas,  particularly  of  its  reported  destruction  of  quail  eggs.  The  effect  of  in- 
creased food  supplies  in  California  in  stimulating  the  breeding  of  pocket  gophers 
was  studied,  and  a  cooperative  combined  field  and  laboratory  investigation  was 
begun  on  the  food  habits  of  injurious  rodents  to  determine  the  factors  that 
interfere  with  control  operations. 

A  food-habits  research  laboratory  was  established  at  Denver,  Colo.,  on  July  1, 
1931.  Chiefly  in  the  interests  of  studies  of  predatory  animals  being  carried  on 
there,  investigations  were  made  in  Montana,  South  Dakota,  Wyoming,  Nebraska, 
Texas,  and  New  Mexico. 

The  results  of  a  study  of  rodents  and  moles  as  pests  in  bulb  plantings  and 
flower  gardens  in  Northwestern  States  were  prepared  for  publication. 

LABORATORY  RESEARCH 

Much  of  the  laboratory  work  on  the  food  of  birds  continues  to  be  cooperative 
in  character.  Considerable  numbers  of  Gambel's,  scaled,  and  bob-white  quails, 
for  instance,  were  examined  as  an  aid  to  studies  of  their  life  history  now  being 
made  by  cooperators  in  New  Mexico,  Arizona,  and  Wisconsin ;  similar  aid  was 
extended  in  studies  being  made  of  the  Hungarian  partridge  in  Michigan,  Ohio, 
Indiana,  Illinois,  Wisconsin,  and  Washington ;  and  of  the  ring-necked  pheasant 
in  Michigan. 

Other  special  examinations  made  for  various  agencies  included  birds  collected 
in  northeastern  Greenland  and  adjacent  seas  by  the  Bartlett  expedition;  road 
runners  from  Arizona,  in  connection  with  studies  of  Gambel's  quail ;  ducks  and 
other  birds  from  California  and  Minnesota ;  Harris's  sparrow  from  Manitoba ; 
and  hawks  and  owls  from  Wisconsin,  Minnesota,  and  Arizona.  Stomach-content 
analyses  bearing  on  the  bureau's  own  program  of  food-habits  research  dealt 
largely  with  fish-eating  birds,  with  diving  ducks,  and  with  the  crested  mynah. 

In  laboratory  work  on  the  food  of  mammals  the  stomachs  of  420  animals  were 
examined  at  the  Denver  laboratory,  as  follows :  368  coyotes,  42  bobcats,  6 
skunks,  2  mountain  lions,  1  fox.  and  1  wolf ;  and  115  at  the  Washington  office, 
of  which  100  were  foxes  from  Virginia.  Stomach  analyses  of  foxes  taken  in 
Virginia  do  not  bear  out  hunters'  contentions  that  foxes  destroy  many  quail  but 
indicate  that  rabbit  is  more  commonly  eaten.  A  summary  of  the  study  was 
issued  as  a  press  release  in  June.  Study  of  the  food  of  the  coyote,  based  on 
340  stomachs  collected  in  14  Western  States  throughout  the  year,  with  April  to 
July  scantily  represented,  also  showed  that  rabbit  meat  was  taken  more  fre- 
quently than  any  other  food,  having  been  identified  in  161  of  the  stomachs 
examined ;  the  results  of  this  preliminary  study  also  were  made  public  by  a 
press  release.     Further  reports  will  be  issued  as  new  facts  are  developed. 

Farmers'  Bulletin  1682  on  Usefulness  of  Birds  on  the  Farm  and  Miscellaneous 
Publication  127  on  Peafowl  and  Their  Care  were  issued  during  the  year. 
Farmers'  Bulletins  621  and  912  on  how  to  attract  birds  in  Northeastern  United 
States  and  in  the  East  Central  States  were  revised,  and  an  article  in  the 
1932  Yearbook  of  Agriculture  (pp.  116-118)  showed  the  value  of  making  every 
farm  a  bird  refuge.  Additional  manuscripts  prepared  for  publication  dealt 
with  the  winter  feeding  of  wild  life  in  the  Northern  States ;  quail  food  plants 
of  the  Southeastern  States ;  protecting  poultry  from  predacious  birds ;  and  food 
habits  of  common  hawks. 

FOOD-HABITS   RESEARCH   IN   FOREST   WILD   LIFE 

Investigation  of  the  relations  of  wild  life  to  the  white-pine  weevil  has  been 
given  special  attention  in  the  forest  wild-life  studies,  and  extensive  tests  are 
under  way  to  demonstrate  the  numbers  of  the  weevils  and  their  parasites  in 
pine  leaders  that  have  been  worked  upon  by  birds,  as  contrasted  with  the 
numbers  in  those  that  have  not.  Other  food-habits  studies  of  forest  birds  and 
mammals  have  included  an  investigation  of  the  effects  that  feeding  by  red 
squirrels  on  pine  seeds  has  on  reforestation. 

FOOD   RESOURCES  FOR  MIGRATORY  WILD   FOWL 

Work  on  marsh  and  aquatic  vegetation  of  Minnesota,  covering  many  seasons, 
has  been  summarized  in  a  report  prepared  for  publication,  and  investigations 
preparatory  to  a  similar  report  on  Wisconsin  were  carried  on,  about  30  lakes 
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iu  that  State  having  thus  far  been  examined  in  detail.  A  number  of  areas  in 
Maine,  Florida,  Louisiana,  Tennessee,  Michigan,  and  California,  suggested  as 
suitable  for  Federal  migratory-bird  refuges,  also  were  surveyed  as  to  their 
biological  fitness. 

Inspections  were  made  of  the  effects  on  vegetation  of  engineering  operations 
on  the  upper  Mississippi  River  and  a  shortage  of  eelgrass  was  studied  in  New 
Jersey.  A  reported  shortage  of  wild-fowl  foods  in  coastal  waters  of  North 
Carolina  also  was  investigated  and  found  not  to  be  the  cause  of  waterfowl 
mortality. 

Reference  was  made  in  the  report  of  this  bureau  two  years  ago  to  investi- 
gations and  recommendations  for  improving  the  waters  of  Albemarle  Sound, 
N.  C,  as  a  waterfowl  resort  by  preventing  water  pollution  then  coming  through 
the  old  Albemarle  and  Chesapeake  Canal.  It  is  gratifying  now  to  report 
that  in  June  a  lock  there  was  restored  and  dedicated.  This  is  expected  to 
have  a  far-reaching  effect  in  checking  pollution  of  upper  Currituck  Sound 
and  of  its  headwaters,  known  as  Back  Bay,  in  Virginia,  and  in  thus  reclaiming 
an  area  that  in  former  years  was  one  of  the  most  important  wintering  grounds 
for  coots,  ducks,  geese,  swans,  and  other  wild  fowl.  The  lock  was  removed 
some  years  ago ;  gradually  the  waters  became  saline  and  turbid,  water  plants 
failed,  the  fishing  industry  dwindled,  and  a  great  part  of  the  wild  fowl  were 
forced  to  seek  other  feeding  grounds.  Sportsmen  and  representatives  of  navi- 
gation interests  were  active  in  showing  the  adverse  effects  the  removal  of  the 
lock  has  had  during  the  past  10  years  on  shipping,  fishing,  hunting,  and  the 
economic  welfare  of  the  entire  region.  Their  efforts,  supported  by  those  of 
the  Biological  Survey  and  other  conservation  organizations,  together  with 
an  advance  of  funds  by  locally  interested  sportsmen,  have  resulted  in  restoration 
of  the  lock.  Recovery  of  old-time  values  of  these  waters  should  ultimately 
be  complete,  though  probably  it  will  be  slow. 

INVESTIGATIONS  IN  GAME-BIRD  MANAGEMENT 

The  cooperative  life-history  investigations  of  upland  game  birds  in  Michigan, 
Wisconsin,  and  Minnesota  were  terminated  during  the  year ;  those  in  New 
Mexico  and  Arizona  are  still  in  progress.  Nine  experimental  quail-management 
projects,  intended  primarily  to  demonstrate  costs  of  quail  production  and  in- 
crease, were  contracted  for  and  others  are  under  consideration.  Of  these 
projects,  2  are  in  Oklahoma,  2  in  Arkansas,  1  in  Tennessee,  2  in  South  Carolina, 
1  in  North  Carolina,  and  1  in  Indiana. 

Assistance  was  given  in  studying  the  results  of  pheasant-restocking  operations 
in  Missouri,  in  planning  a  25-year  conservation  program  in  Iowa,  and  in 
developing  the  game-refuge  system  in  New  York.  Contact  was  maintained 
with  the  Williamston.  Mich.,  project  for  improving  farmer-sportsman  re- 
lationships. 

INVESTIGATIONS  OF  WILD-LIFE  DISEASES 

DUCK-SICKNESS   STUDIES 

The  discovery  last  year  that  botulism  of  type  C  is  the  cause  of  western 
duck  sickness  was  definitely  confirmed  this  year  when  investigators  attained 
the  primary  objective  of  the  season's  work — the  demonstration  of  toxin  pro- 
duction by  this  organism  in  the  field.  In  no  less  than  a  score  of  instances 
toxin  of  a  potent  character  was  revealed.  Ofttimes  this  was  present  in  or 
closely  associated  with  food  or  water  likely  to  be  taken  by  birds.  Among  such 
media  were  the  bodies  of  birds  that  had  died  of  the  disease  (fed  upon  by 
gulls  and  mag-pies),  living  and  dead  larvae  of  sarcophagid  flies  (eaten  by 
shore  birds  and  waterfowl),  submerged  and  decomposing  barley  and  other 
grains  (taken  by  ducks  and  geese),  and  water  immediately  surrounding  such 
media.  Toxin  also  was  demonstrated  under  experimental  conditions  in  masses 
of  mixed  insects,  copepods.  snails,  algse,  and  duckweeds. 

In  addition  to  attaining  the  primary  objective  progress  was  made  in  study- 
ing the  important  correlation  between  alkalinity  and  the  incidence  of  duck 
sickness;  the  presence  of  type  C  to  the  almost  if  not  total  exclusion  of  other 
types  of  botulism  in  duck-sickness  environments;  the  degree  of  susceptibility 
of  lower  organisms,  both  vertebrate  and  invertebrate ;  the  toxin-destroying 
properties  of  high  concentrations  of  certain  alkaline  salts  ;  and  the  possibility 
that  this  accounts  for  the  absence  of  duck  sickness  in  certain  areas  otherwise 
suited  to  its  occurrence.     Studies  of  these  and  other  aspects  of  the  problem, 
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mainly  bacteriological  in  character,  have  added  greatly  to  a  correct  under- 
standing of  this  malady  which  in  the  past  20  years  has  destroyed  literally 
millions  of  waterfowl  and  shore  birds  in  the  Western  States. 

Reducing  or  eliminating  areas  of  shallow  water  and  mud  flats  by  controlling 
water  levels  still  remains  the  most  effective  remedy  for  this  disease.  With 
the  facilities  available  at  the  Bear  River  (Utah)  Migratory  Bird  Refuge,  for 
example,  the  several  units  may  be  kept  either  deeply  flooded  or  completely  dry, 
and  the  disease  can  thus  be  prevented  within  the  dikes.  Where  water-level 
control  is  not  possible,  a  procedure  embodying  frightening  measures  to  drive 
birds  away  from  infected  areas,  and  rescue  operations,  whereby  disabled  birds 
are  afforded  better  conditions  for  recovery,  are  the  next  most  practicable 
combative  measures.  A  report  on  the  three  years'  study  of  this  malady  has 
been  prepared  for  publication,  and  a  2-reel  motion  picture,  depicting  the  nature 
and  severity  of  the  malady,  the  discovery  of  the  cause,  and  measures  to  combat 
it.  has  been  completed  for  public  distribution. 

PHOSPHORUS   POISONING  OF   WATERFOWL 

In  March  an  investigation  of  mortality  among  ducks,  conducted  near  the 
mouth  of  Pohick  Creek,  Va.,  showed  poisoning  by  phosphorus.  The  discharge 
of  grenades  over  a  wild-rice  area  adjacent  to  an  Army  post  had  resulted  in 
particles  of  unburned  phosphorus  becoming  embedded  in  the  mud,  and  the 
phosphorus  had  been  swallowed  by  the  birds.  An  unusually  high  tide  that 
had  flooded  these  areas,  which  ordinarily  are  not  visited  by  the  birds,  was  a 
secondary  contributing  factor  to  the  mortality.  Cooperation  on  the  part  of 
officials  of  the  War  Department  in  discontinuing  the  practice  of  discharging 
phosphorus  grenades  over  wild-fowl  feeding  areas  has  put  a  stop  to  the  crea- 
tion of  further  points  of  danger  of  this  character. 

Cooperation  of  other  departments,  agencies,  and  individuals  has  been  sought 
during  the  year  with  a  view  to  reducing  the  menace  to  wild  fowl  from  other 
forms  of  water  pollution,  including  the  discharge,  accidental  and  otherwise,  of 
oil  in  coastal  and  inland  waters. 

PARASITISM   IN   WATERFOWL 

A  form  of  gross  parasitism  in  Canada  geese  was  noted  in  parts  of  their  win- 
tering grounds  along  the  Atlantic  coast,  following  the  dying  out  late  in  spring 
of  important  waterfowl-food  plants  there.  This  induced  the  geese  to  concen- 
trate on  definitely  restricted  areas  for  feeding  and  roosting.  As  a  result  the 
areas  became  highly  polluted,  and  in  such  environment  the  birds  became  heavily 
infested  with  a  variety  of  protozoan  and  verminous  parasites.  Some  of  the 
birds  became  exceedingly  emaciated,  and  a  number  died. 

A  parasitic  disease  of  wild  ducks,  caused  by  a  protozoan  known  as  Leucocy- 
iozoan  anatis,  was  reported  to  the  bureau  by  a  cooperator  at  the  University 
of  Michigan  during  the  year.  He  found  that  the  incubation  period  of  this 
disease  is  10  days,  so  that  ducklings  under  that  age  were  not  affected,  though 
the  disease  was  found  in  areas  where  the  disappearance  of  older  ducklings 
had  been  locally  attributed  to  predatory  birds  or  mammals.  With  waterfowl 
already  menaced  in  many  areas  by  drought,  drainage,  and  overshooting,  it  is 
(specially  needful  to  consider  the  important  role  that  such  diseases  are  playing. 
To  find  a  remedy  for  diseases  as  well  as  for  other  causes  of  this  waste  is 
therefore  one  of  this  bureau's  concerns. 

UPLAND    GAME-BIRD   DISEASES 

Assistance  furnished  by  the  While  Oak  quail  farm,  near  Richmond,  Va.,  in  the 
form  of  funds,  equipment,  and  experimental  birds,  and  the  cooperation  of  the 
Virginia  State  game  farm  and  of  the  departments  of  agriculture  and  immigra- 
tion of  that  State,  have  permitted  work  on  the  diseases  of  upland  game  birds 
to  proceed  without  interruption.  Studies  are  made  of  the  infectious  diseases 
attacking  game  birds  both  on  farms  and  on  their  natural  range.  Many  of  the 
more  important  parasitic  diseases  of  these  birds  in  captivity  are  found  to  be 
reasonably  susceptible  to  control.  Special  attention  is  now  being  given  to  two 
highly  destructive  diseases.  One,  affecting  the  respiratory  system,  is  rapidly 
fatal  to  young  birds  and  has  as  its  main  symptom  a  catarrhal  condition  of  the 
nasal  sinuses.  The  other,  affecting  the  digestive  system,  is  responsible  for  heavy 
losses  of  quail  in  confinement,  both  young  birds  and  adults,  through  extensive 
formation  of  ulcers. 
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RABBIT  DISEASES 

Of  the  maladies  that  menace  commercial  rabbit  raising,  a  number  have  been 
found  to  be  preventable.  At  present  the  most  important  source  of  loss,  the  cause 
of  which  has  not  yet  been  demonstrated,  is  an  unusually  serious  digestive  dis- 
turbance that  attacks  young  stock  between  3  and  15  weeks  of  age.  This  condi- 
tion is  manifest  in  the  form  of  a  colitis  and  refusal  of  food.  Some  rabbits  be- 
come affected  on  well-balanced  rations  on  which  others  thrive.  Attempts  to 
reproduce  the  disease  by  any  of  the  known  means  by  which  infectious  conditions 
are  regularly  transmitted  have  thus  far  been  unsuccessful,  and  hence  it  has  been 
impossible  to  develop  a  sufficient  number  of  affected  subjects  for  laboratory  ex- 
perimentation. The  headquarters  for  this  activity  have  recently  been  moved 
from  Los  Angeles  to  Fontana,  Calif.,  and  research  on  rabbit  diseases  is  now 
centered  at  the  United  States  Rabbit  Experiment  Station,  so  that  infected  stock 
from  local  commercial  rabbitries  may  be  more  readily  available  for  study. 

CYCLIC  DISAPPEARANCE  OF  GAME  AND  FUR  SPECIES 

It  is  well  known  that  periodic  reductions  of  fur  bearers  and  game  animals 
and  birds  sometimes  amount  to  almost  complete  disappearance  of  some  of  the 
more  important  forms.  The  seriousness  of  the  situation  has  led  to  an  investiga- 
tion to  learn  whether  disease  may  not  be  responsible.  It  is  hoped  that  research 
will  disclose  the  causes  and  will  result  in  methods  of  wild-life  management 
that  will  reduce  the  losses.  Under  the  cooperative  plan  arranged  with  the  bac- 
teriology department  of  the  University  of  Minnesota,  definite  areas  have  been 
set  aside  for  the  study  of  the  rise  and  fall  of  mammal  and  bird  populations 
over  a  period  of  years.  The  work  at  the  field  station  in  Minnesota  is  supple- 
mented by  two  branch  laboratories  located  in  sections  where  the  experimental 
animals  and  birds  may  be  kept  under  conditions  closely  similar  to  their  native 
environment.  Careful  attention  is  being  given  to  all  diseases  that  occur  sporadi- 
cally or  in  epizootic  form  as  well  as  to  infestations  by  external  parasites.  Dis- 
ease-transmission tests  are  under  way  with  a  large  number  of  animals  and 
birds  of  different  species. 

These  investigations  are  a  natural  extension  of  the  cooperative  research 
originally  begun  on  diseases  of  fur  animals  at  the  University  of  Minnesota,  since 
it  has  been  found  that  many  of  the  parasites  and  diseases  of  the  animals  on  fur. 
farms  were  brought  there  by  the  original  wild  stock. 

The  Biological  Survey  has  continued  to  cooperate  with  responsible  organiza- 
tions and  fur  farmers  to  determine  the  causes  of  losses  on  fox  ranches.  For 
the  commonly  encountered  diseases  in  foxes  reasonably  effective  control  meas- 
ures have  been  developed,  and  attention  is  now  being  directed  to  those  that 
are  more  obscure. 

Special  effort  has  been  made  to  place  information  on  wild-life  diseases  in  the 
hands  of  conservation  officials,  veterinarians^  and  other  persons  interested,  by 
means  of  published  articles  and  lectures,  and  these  have  been  supplemented  by 
motion  pictures  and  lantern  slides. 

INVESTIGATIONS  IN  FUR-ANIMAL  PRODUCTION 

FUR   FARMING  IN  GENERAL 

Because  of  the  financial  depression,  the  fur  industry  as  a  whole  has  suffered 
more  than  in  any  other  year  of  its  history.  In  the  fur  trade  only  firms  that 
were  on  the  soundest  basis  were  able  to  survive,  and  fur  farmers  were  forced 
to  conduct  their  operations  with  the  utmost  economy. 

The  bureau's  work  in  experimental  fur  farming  was  explained  to  the  First 
International  Convention  of  Retail  Furriers,  held  in  Toronto,  Canada,  last 
spring,  and  the  department's  motion-picture  film  on  the  subject  was  shown. 
A  study  of  gestation  periods  of  the  various  species  of  fur  animals  and  other 
embryological  problems  has  been  made  in  cooperation  with  the  Carnegie 
Institution  of  Washington. 

During  the  past  year  there  has  been  an  increase  in  the  propaganda  for 
promoting  rabbit  raising  in  the  East.  In  many  instances  people  have  been 
induced  to  invest  their  lifetime  savings ;  in  some  cases  they  have  been  per- 
suaded to  dispose  of  their  interest  in  stable  industries  to  invest  in  rabbit- 
promotion  schemes.  Most  of  these  questionable  proposals  involved  long-time 
agreements  to  buy  back  the  increase  at  unreasonably  high  stipulated  prices. 
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To  counteract  this  detrimental  practice,  information  was  spread  by  means  of 
mimeographed  material,  by  radio,  and  the  press,  and  arrangements  were 
made  with  better-business  bureaus  and  the  Federal  Trade  Commission  for 
curbing  unscrupulous  schemes.  To  aid  in  presenting  correct  information  in 
a  readily  comprehensible  form  to  prospective  rabbit  raisers,  the  bureau  pro- 
duced its  film  entitled  "Rabbit  Farming,"  which  has  already  had  such  a 
wide  and  popular  showing  that  two  extra  prints  were  necessary  to  meet  the 
demand.  Since  successful  marketing  depends  on  the  proper  grading  of  products, 
this  bureau,  in  cooperation  with  the  Bureau  of  Agricultural  Economics,  set 
up  tentative  standards  for  grades  of  rabbit  meat  similar  to  those  for  beef 
and  mutton. 

MUSKRAT  INVESTIGATIONS 

Investigational  work  conducted  by  the  Bureau  of  Biological  Survey  at 
Church  Creek,  Md.,  during  the  past  two  years  in  cooperation  with  the  Uni- 
versity of  Maryland  and  the  game  division  of  the  State  conservation  depart- 
ment has  developed  valuable  information  on  the  rearing  of  muskrats  in  pens. 
The  first  litters  raised  in  captivity  averaged  about  three;  the  young  opened 
their  eyes  about  the  fifteenth  day  and  were  nursed  as  long  as  20  days.  Studies 
were  also  made  of  the  food  preferences  of  muskrats  in  captivity. 

UNITED  STATES  FUR  ANIMAL  EXPERIMENT  STATION 

The  native  stock  now  on  hand  at  the  Fur  Animal  Experiment  Station  main- 
tained by  the  Biological  Survey  at  Saratoga  Springs,  N.  Y.,  includes  26  silver 
foxes,  13  cross  foxes,  5  red  foxes,  9  minks,  15  martens,  2  ferrets,  and  4  fishers, 
in  addition  to  the  following  animals  received  this  year :  One  male  and  2 
female  stone  martens  from  the  Carpathian  Mountains,  1  male  fisher,  a  pair 
of  Alaskan  red  foxes  captured  in  the  interior,  and  3  Alaskan  silver-fox  pups. 
Two  of  the  three  adult  female  martens  reared  young,  making  a  total  of  7 
that  have  produced  and  reared  litters  at  the  station. 

In  the  breeding  experiments  studies  were  made  of  color  inheritance  in  the 
three  major  phases  in  foxes — the  red,  cross,  and  black.  The  experiments  were 
supplemented  by  data  obtained  from  reliable  fox  farmers  on  about  900  fox 
pups  with  parentage  of  definitely  known  genetic  constitution.  The  resulting 
information  was  used  in  a  comprehensive  exhibit  prepared  for  display  at 
the  Sixth  International  Congress  of  Genetics,  at  Cornell  University.  Previous 
experiments  have  indicated  that  weaned  fox  pups  can  be  raised  satisfactorily 
on  elevated  wire  floors.  The  past  year's  work  showed  that  wire  floors  for 
the  vixens  and  their  litters  are  also  practicable  and  entirely  satisfactory. 
This  will  be  of  material  importance  because  of  its  effectiveness  in  preventing 
lungworm  infestation.  Of  13  pups  raised  in  such  pens  all  were  free  of  lung- 
worms  at  12  weeks  of  age,  whereas  a  high  percentage  of  those  reared  in  the 
regular  breeding  pens  became  heavily  infested.  Experimental  work  showed 
that  use  of  fur  sheds  produced  a  better  sheen  and  a  clearer-colored  fur. 
This  was  most  noticeable  after  some  unusually  hot  weather  about  the  middle 
of  November.  As  the  pelting  season  approached,  the  degree  of  tinge  tended  to 
decrease  in  foxes  kept  in  fur  sheds,  whereas  it  tended  to  increase  in  foxes  kept 
in  the  regular  breeding  pens. 

To  reduce  the  cost  of  feeding  foxes,  experiments  have  been  conducted  to 
discover  a  suitable  and  inexpensive  protein  substitute  for  raw  meat.  Nursing 
foxes  fed  on  soybean  meal  produced  a  better  sheen  and  clearer-colored  fur, 
but  were  not  thrifty ;  and  a  high  percentage  of  their  pups  died  before  they 
reached  weaning  age.  Furthermore,  the  mature  vixens  fed  on  the  meal  had  a 
decidedly  unsatisfactory  breeding  performance.  Beef  cracklings  are  now  being 
fed  experimentally  to  foxes  to  study  their  value  in  the  diet. 

UNITED   STATES   RABBIT   EXPERIMENT  STATION 

During  the  year  there  were  6,000  visitors  at  the  rabbit  experiment  station 
maintained  by  the  bureau  at  Fontana,  Calif.,  many  of  whom  came  to  obtain 
technical  and  other  advice  on  rabbit  raising,  including  information  on  im- 
proved housing  and  feeding.  Similar  service  was  extended  elsewhere  in  the 
State  by  the  attendance  of  representatives  of  the  station  at  some  30  meetings 
of  rabbit  raisers. 

In  experimental  work,  174  mature  breeding  does,  41  mature  breeding  bucks, 
and  72  weaned  young  between  the  ages  of  2  and  6  months  were  used.     The 
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number  of  young  raised  to  weaning  age  was  2,774,  of  which  2,039  were  dis- 
posed of  as  surplus  to  cooperators ;  43  were  shipped  to  the  Bureau  of  Animal 
Industry,  at  Beltsville,  Md.,  for  use  in  connection  with  cattle-breeding  in- 
vestigations and  tests  of  quality  and  palatability  of  meat ;  and  the  remainder 
were  employed  in  disease  and  genetic  studies.  A  mimeographed  leaflet  issued 
during  the  year  made  available  the  results  of  a  study  showing  that  rabbit 
meat  compares  favorably  with  other  meats  as  a  source  of  protein. 

The  major  feeding  problems  were  concerned  with  the  effect  of  supplying 
vitamin  content  through  the  use  of  cod-liver  oil ;  the  value  of  supplying 
vitamin  B  by  the  addition  of  5  per  cent  stock  yeast ;  and  the  most  desirable 
proportion  of  roughages  to  concentrates,  the  feed  being  given  to  the  rabbits  in 
pellet  form. 

Experiments  are  being  conducted  in  an  effort  to  produce  a  strain  of  white 
rabbits  possessing  the  "  rex  "  fur  quality  and  the  best  body  conformation  for 
meat  production.  The  animals  first  used  in  this  experiment  were  two  White 
Flemish  males  and  two  Agouti  Rex  females.  From  the  matings  four  nornial- 
haired  Agouti  females  were  retained  and  bred  to  the  two  White  Flemish  males. 
At  the  close  of  the  year  some  30  young  had  been  produced  in  the  third  genera- 
tion. These  will  be  matured  and  test  bred  to  eliminate  individuals  that  do  not 
carry  the  rex  character. 

Chemical  analysis  of  121  cubic  centimeters  of  rabbit's  milk,  obtained  for 
experimental  purposes,  showed  that  it  has  a  specific  gravity  of  1.0437  at  20°  C : 
and  that  the  percentage  of  total  solids  is  34.66 — ash,  2,21;  fat,  16.60;  lactose 
(milk  sugar),  0.75;  and  protein,  15.10  per  cent.  Compared  with  cow's  milk,  it 
contains  more  than  twice  as  much  total  solids,  about  four  times  the  protein  and 
fat,  and  three  times  the  ash,  but  only  one-sixth  as  much  lactose.  A  quartz 
spectrogram  of  the  ash  revealed  the  presence  of  calcium,  tin,  and  lead,  ele- 
ments lacking  in  cow's  milk,  and  both  spectral  and  chemical  analyses  indi- 
cated a  relatively  small  phosphorus  content. 

Microscopic  studies  of  corresponding  portions  of  rabbit  skins  produced  in 
this  country  and  abroad,  made  through  cooperative  arrangements  with  a 
technical  authority  on  fur  at  the  University  of  California  at  Los  Angeles,  show 
that  the  fur  density  of  French  skins  of  medium  grade  is  about  12  per  cent 
greater  than  the  best  skins  of  rabbits  raised  in  this  country  and  36  per  cent 
greater  than  the  poorest.  Actual  count  of  12  samples  showed  that  the  thin- 
nest pelt  examined  had  about  half  as  many  fur  fibers  per  square  centimeter 
as  the  densest,  and  that  the  ratio  of  guard  hairs  to  fur  fibers  varied  as  much 
as  600  per  cent. 

CONTROL  OF  PREDATORY  AND  OTHER  HARMFUL  ANIMALS 

The  close  of  the  fiscal  year  marked  the  twentieth  year  of  the  Bureau  of 
Biological  Survey's  participation  in  the  cooperative  control  of  injurious  rodents, 
the  eighteenth  in  the  control  of  stock-killing  predators.  Organizations  and  indi- 
viduals interested  in  farming  and  livestock  industries  and  in  game  protection 
have  sought  advice  of  the  bureau  on  control  problems  to  a  greater  degree  than 
heretofore.  They  have  fostered  a  cooperative  spirit  supported  by  substantial 
cooperative  funds  to  pool  with  appropriations  from  the  Federal  Treasury.  The 
Biological  Survey  has  continued  its  policy  of  furnishing  information  and  giving 
demonstrations.  By  leadership  and  in  other  ways  it  has  also  aided  in  the  local 
control  of  predators  and  rodents  where  they  have  become  an  economic  liability 
and  a  menace  to  valuable  wild  life. 

Some  criticism  has  continued  with  respect  to  the  bureau's  cooperative  control 
operations  against  predatory  wild. animals  and  harmful  rodents.  In  carrying 
out  this  obligation  imposed  by  Congress  in  aid  of  States,  counties,  producers' 
associations,  and  individual  farmers  and  stockmen,  however,  the  Biological 
Survey  has  never  lost  sight  of  the  fact  that  its  main  function  is  the  conserva- 
tion of  all  forms  of  wild  life  not  causing  serious  economic  losses.  The  bureau 
endeavors,  in  local  operations,  to  destroy  only  animals  of  species  that  are  harm- 
ful, and  in  this  effort  it  is  in  the  main  successful.  Notwithstanding  every  pre- 
caution, it  is  inevitable  that  a  relatively  small  number  of  harmless  animals  are 
killed  by  trap  and  poison.  Though  deplorable,  this  incidental  destruction  has 
never  threatened  the  extermination  of  any  species.  Moved  by  their  love  for 
wild  life  in  general,  and  inspired  with  a  commendable  zeal  for  its  conserva- 
tion, some  people  who  have  an  imperfect  knowledge  of  the  facts  and  do  not 
understand   the  reasons  for   the   control   activities   of  the   bureau   have   been 
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misled  by  exaggerated  statements,  half  truths,  and  misrepresentations,  as  well 
as  by  their  own  deductions  from  false  premises.  The  natural  results  have 
been  unwarranted  attacks  on  the  bureau  and  its  personnel  and  denunciations 
of  its  operations.  The  very  extravagance  of  some  of  these  statements  has 
doubtless  prevented  their  general  acceptance. 

COOPERATIVE  AND   OTHER   FUNDS   AVAILABLE 

Federal  and  cooperative  funds  permitted  field  work  in  36  States  during  the 
fiscal  year.  The  Federal  funds  expended  totaled  $596,606,  of  which  $33,688  was 
used  in  control-methods  research ;  $325,940  in  the  control  of  predatory  animals ; 
and  $236,979  in  the  control  of  rodents  and  other  small  animal  pests.  The  36 
cooperating  States  provided  $448,251.  In  addition,  counties,  livestock  associa- 
tions, and  individuals,  pursuant  to  cooperative  agreements,  provided  $494,631 
for  labor  and  material  in  control  campaigns.  Besides  the  foregoing  amounts, 
$666,137  was  expended  in  California,  where  as  in  former  years  counties  and 
individuals  carried  on  rodent-control  work,  largely  under  the  direct  supervision 
of  State  and  county  officials.  The  total  made  available  for  the  year  by  all 
cooperators,  including  the  work  in  California,  was  $1,609,019. 

THE    10-YEAR  CONTROL  PROGRAM 

Appropriations  to  carry  into  effect  the  authorizations  for  increased  work 
embodied  in  the  act  of  March  2,  1931  (46  Stat.  1468 ;  U.  S.  Code,  Supp.,  title  7, 
sec.  426),  for  a  10-year  program  of  cooperative  predatory  animal  and  rodent 
control,  were  not  made  during  the  year  because  of  the  current  economic  condi- 
tions. In  order  to  meet  its  obligations  to  cooperators,  however,  and  to  have 
them  benefit  by  improvements  already  made,  the  bureau  is  endeavoring  to 
concentrate  control  operations  so  as  to  prevent  reinfestations  where  earlier 
work  has  produced  the  desired  results.  Cooperation  has  continued  with 
Federal  agencies,  including  the  Forest  Service,  the  Indian  Service,  and  the 
Office  of  Cooperative  Extension  Work,  as  well  as  with  extension-service 
organizations,  including  colleges  and  county  agents,  State  departments  of 
agriculture,  game  commissioners,  county  commissioners,  and  agricultural,  hor- 
ticultural, and  livestock  organizations.  A  popular  explanation  of  the  pur- 
poses of  the  10-year  program  and  the  conditions  that  led  to  the  enactment 
of  the  law  authorizing  it  was  presented  in  the  Yearbook  of  Agriculture 
(pp.  312-315)   for  1932. 

CONTROL  PERSONNEL 

Each  succeeding  year  it  is  becoming  more  apparent  to  the  interested  public 
that  the  control  of  rodents  and  predators  calls  for  a  technic  of  high  order. 
To  effect  desired  control,  methods  of  proven  worth  must  be  applied  by  a 
trained  personnel.  Satisfactory  control  workers  must  have  an  understanding 
of  the  out-of-doors  and  a  good  knowledge  of  natural  history.  During  the  year 
there  has  been  continued  progress  in  developing  such  a  personnel. 

RESEARCH  IN  CONTROL  METHODS 

Research  projects  under  way  in  the  Biological  Survey  control  methods 
research  laboratory  at  Denver,  Colo.,  during  the  year  were  concerned  with  the 
following  matters:  (1)  Predatory  animal  poisons;  (2)  rodent  poisons;  (3) 
habits  and  control  of  moles  in  the  Northwest  and  in  Texas;  (4)  control  of 
Columbia  ground  squirrels;  (5)  control  of  California  ground  squirrels,  includ- 
ing determination  of  the  efficacy  of  various  gases  for  burrow  fumigation;  (6) 
study  of  pocket  gophers,  particularly  of  their  relation  to  erosion  and  their 
effect  on  reforestation  and  range  forage;    (7)    control  of  Zuni  prairie  dogs; 

(8)  studies  of  formulas  for  rat  baits  suitable  for  various  types  of  localities: 

(9)  antidotal  treatment  for  thallium  poisoning;  (10)  effect  of  thallium  sul- 
phate on  the  growth  of  vegetation;  (11)  relation  of  the  migration,  or  drift,  of 
coyotes  to  control;  (12)  rodent  control  in  relation  to  reforestation;  (13)  the 
reaction  of  birds  of  different  genera  to  strychnine  and  other  poisons  orally 
administered;  (14)  antidotal  treatment  for  strychnine;  and  (15)  studies  to 
determine  the  best  method  of  making  a  liquid  red  squill  for  rat  control,  as  wel  i 
as  studies  to  isolate  the  toxic  principle  of  red  squill. 
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The  control  methods  research  laboratory  also  continued  routine  analyses  of 
the  many  commercial  rodent  and  predatory  animal  baits  on  the  market.  Viscera 
of  animals  that  died  from  unknown  causes,  where  poisoning  was  suspected  in 
connection  with  control  operations,  were  examined  to  ascertain  whether  death 
was  due  to  poison. 

INVESTIGATIONS    OF   THALLIUM    AND   OTHER   POISONING 

A  case  of  human  poisoning  by  thallium,  which  occurred  at  Fresno,  Calif.,  in 
January,  was  investigated.  A  quantity  of  whole  barley  previously  treated 
with  thallium  by  county  authorities  for  use  in  control  work  against  Cali- 
fornia ground  squirrels  had  been  procured  illegally  by  a  Mexican  laborer. 
This  grain,  for  which  the  bureau  was  in  no  way  responsible,  was  ground  and 
Used  as  food  by  the  laborer  and  others.  When  the  resulting  illness  was  diag- 
nosed as  thallium  poisoning,  State  agricultural  officials  urgently  requested 
assistance  from  the  Biological  Survey,  and  James  C.  Munch,  a  consulting  phar- 
macologist, was  immediately  sent  to  California.  When  Doctor  Munch  arrived 
at  Fresno,  6  of  the  victims  had  already  died,  within  15  days  after  eating 
the  poisoned  barley;  6  more  were  in  the  hospital  with  no  hope  of  recovery 
held  by  attending  physicians ;  and  7  others  less  seriously  ill  showed  some 
evidence  of  poisoning.  Immediate  improvement  was  noticed  in  the  patients 
after  the  pharmacologist  prescribed  a  treatment  that  had  been  developed  and 
found  effective  in  his  studies  of  the  action  of  thallium  on  animals.  One 
patient  died  later,  but  whether  the  death  can  be  attributed  directly  to  thallium 
is  not  known.  Further  studies  are  being  conducted  to  perfect  antidotal  treat- 
ments for  thallium  poisoning. 

Continued  studies  on  the  possibilities  of  secondary  poisoning  of  birds  and 
mammals  have  demonstrated  that  there  is  little  danger  to  carnivorous  species 
feeding  on  rodents  poisoned  during  control  operations.  Laboratory  experiments 
led  to  the  following  conclusions :  Strychnine  presents  no  danger  of  secondary 
poisoning  to  hawks.  Thallium  is  apparently  more  hazardous,  because  of  its 
being  a  cumulative  poison,  but  doses  required  to  kill  hawks  are  larger  than 
those  likely  to  be  obtained  under  field  conditions.  Arsenic  has  no  great  second- 
ary poisoning  hazard.  It,  however,  is  too  erratic  in  its  effects  to  be  a  good 
rodent  poison  and  is  not  used  in  the  bureau's  field  operations. 

Sportsmen  and  others  in  California,  where  thallium  is  used  in  the  difficult 
task  of  control  of  California  ground  squirrels,  have  raised  the  question,  Is 
there  danger  that  ducks,  geese,  and  other  game  birds  feeding  on  thallium- 
poisoned  baits  might,  if  shot  and  consumed  as  food,  be  poisonous  to  man?  Labo- 
ratory studies  with  wild  mammals  demonstrated  the  fear  to  be  groundless,  for 
it  was  shown  that  a  man  of  average  weight  would  have  to  eat  two  or  more 
such  birds  a  day  for  16  to  23  days  before  experiencing  even  symptoms  of  poison- 
ing, and  for  135  days  to  accumulate  a  lethal  dose.  A  mimeographed  leaflet  on 
the  subject  (Bi-1192)  was  issued  during  the  year. 

SAFEGUARDING    HARMLESS    SPECIES 

Investigations  conducted  by  the  Biological  Survey  are  bringing  an  increasing 
knowledge  of  the  habits  of  economically  injurious  species  and  of  their  physi- 
ological reaction  to  various  baits.  This  has  made  it  possible  for  the  bureau  to 
recommend  more  and  more  specific  control  methods.  As  shown  in  a  popular 
presentation  of  the  subject,  published  in  the  Yearbook  of  Agriculture  (pp. 
325-328)  for  1932,  present  knowledge  makes  it  possible  so  to  select,  prepare, 
and  expose  poison  baits  as  not  seriously  to  endanger  animals  other  than  those 
for  which  the  baits  are  intended. 

A  trapping  safeguard  was  developed  during  the  year  by  A.  M.  Day,  a  biolo- 
gist in  the  control  operations.  The  device,  a  detachable  spring  to  be  used  with 
standard  steel  traps,  can  be  so  adjusted  that  mammals  and  birds  of  light  weight 
will  not  spring  a  trap  set  for  larger  animals.  It  not  only  prevents  the  capture 
of  inoffensive  animals,  a  needless  waste  of  harmless  wild  life,  but  it  also  in- 
creases the  efficiency  of  the  work,  since  much  time  and  effort  are  lost  when 
traps  carefully  set  are  accidentally  sprung  by  small  animals. 
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PREDATORY-ANIMAL   CONTROL 

IMPORTANCE  OF   CONTROL   IN    YEAR   OF    DEPRESSION 

The  marked  increase  in  the  number  of  predatory  animals  taken  by  Federal 
and  cooperative  hunters  during  the  year  has  been  largely  due  to  increased 
efficiency  brought  about  by  better  organization  and  improved  technic,  and  to  low 
prices  that  lessened  the  activities  of  private  fur  trappers,  who  normally  take 
large  numbers  of  predatory  animals.  Depreciation  also  in  the  price  of  domestic 
stock  and  other  farm  products  has  made  it  all  the  more  necessary  to  protect 
breeding  animals  and  to  prevent  unnecessary  waste.  Livestock  owners  have 
thus  continued  to  cooperate  heartily  in  the  control  of  predatory  animals  to 
reduce  production  costs.  In  Texas,  for  instance,  17,475  bobcats,  coyotes,  moun- 
tain lions,  wolves,  and  ocelots  were  taken  by  cooperative  and  Federal  hunters, 
6.710  coming  from  Webb  County  alone.  One  trapper  working  in  this  county 
captured  184  coyotes  and  bobcats  during  October.  In  Oklahoma  22  wolves  were 
taken  during  the  year  on  an  area  less  than  10  miles  square.  In  Nebraska 
during  an  18-month  period  69  coyotes  were  removed  from  the  Niobrara  big-game 
preserve. 

PROJECTS    TERMINATED   AND   INSTITUTED 

Owing  to  the  impracticability  of  utilizing  the  salaried-hunter  plan  of  control 
where  a  large  State  bounty  was  in  effect,  and  because  of  other  unfavorable  con- 
ditions, cooperative  work  in  Wisconsin  was,  by  mutual  consent  of  the  bureau 
and  State  officials,  terminated  at  the  end  of  January.  In  May  lack  of  Federal 
funds  resulted  in  discontinuing  control  operations  in  Alaska.  In  Missouri, 
under  a  cooperative  agreement,  work  on  wolf  and  coyote  control  was  instituted 
on  January  1. 

DISPOSAL   OF   SKINS   OF  PREDATORS 

Under  a  new  plan  of  selling  skins  of  predators  put  into  effect  experimentally 
during  the  year  all  salable  skins  are  shipped  to  three  main  regional  points  in 
the  West.  This  plan  was  suggested  by  leading  raw-fur  dealers,  and  cooperators 
have  expressed  the  desire  to  try  it  out.  By  attracting  more  buyers  the  accumu- 
lation of  all  salable  furs  at  these  three  points,  it  is  expected,  will  result  in 
keener  competition  from  raw-fur  dealers  and  in  greater  returns  both  to  the 
Federal  Treasury  and  to  cooperating  agencies. 

PREDATORS  IN  RELATION  TO  GAME  PROTECTION 

Three  field  investigations  concerning  the  relationship  between  predatory  ani- 
mals and  game  surpluses  on  certain  areas  in  New  Mexico  and  Arizona  were 
conducted  during  the  year  by  three  separate  committees,  each  composed  of 
representatives  of  Federal,  State,  and  private  agencies.  The  committee  that 
studied  the  deer  surplus  on  the  Kaibab  National  Forest,  Ariz.,  recommended 
continued  suspension  of  Federal  and  State  predatory-animal  killing  and  the 
closing  of  the  area  to  private  trapping  and  hunting  of  flesh-eating  animals  until 
adequate  natural  reductions  of  deer  are  made  For  several  years  the  bureau 
has  done  no  predatory-animal  control  work  on  this  forest. 

The  group  that  investigated  game  conditions  in  the  western  part  of  the  Sac- 
ramento Mountains  of  New  Mexico  recommended  that  there  be  no  diminution 
in  the  control  of  predatory  animals.  The  reasons  cited  were  that  a  discon- 
tinuance would  be  disastrous  to  the  remnant  of  the  wild  turkeys  there  and 
uneconomical  because  of  the  money  already  spent  to  reduce  the  predators ;  that 
it  is  not  good  policy  to  protect  deer  at  great  expense  and  then  permit  them  to 
be  destroyed  by  predators  when  the  surpluses  could  be  put  to  economic  use, 
thus  solving  the  problem  by  more  desirable  means :  and  that  any  increase  in 
the  number  of  predators  would  soon  become  a  serious  menace  to  game  and 
domestic  animals. 

The  committee  that  investigated  fleer  on  the  big-game  ranges  on  the  Datil 
and  Gila  National  Forests  of  New  Mexico  vigorously  opposed  any  slackening 
of  control  efforts.  Any  such  relaxation,  it  stated,  would  be  disastrous  to  other 
game  species  on  the  same  area  as  well  as  to  livestock  and  would  later  entail 
excessive  control  expenditures.     The  committee  considered  that  such  a  policy 
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would  be  unsound  on  economic  grounds  and  that  it  would  deprive  sportsmen 
of  game  hunting.  It  also  considered  that  if  the  forage  supply  should  become 
threatened  by  overgrazing,  the  remedy  would  be  found  in  wise  game  manage- 
ment— in  maintaining  a  proper  balance  between  the  game  and  its  food  supply, 
rather  than  in  permitting  an  increase  of  predators. 

PREDATORY  ANIMALS  IN   ALASKA 

Material  progress  was  made  in  wolf  and  coyote  control  in  Alaska  in  the  past 
five  years,  as  a  result  of  instructions  given  private  trappers  by  the  bureau's  local 
control  leader.  The  benefits  of  the  leader's  contacts  with  trappers  are  clearly 
shown  by  the  large  increase  in  the  number  of  wolves  and  coyotes  presented  by 
them  for  bounty  since  the  bureau's  entry  into  the  cooperative  control  work  in 
the  Territory  in  1927.  In  the  year  1925-26,  preceding  the  undertaking  of  con- 
trol work,  there  were  1,111  wolves  and  coyotes  presented  for  the  $15  bounty, 
and  2,161  in  1927-28.  In  1929-30,  notwithstanding  the  fact  that  the  Alaska 
Legislature  reduced  the  bounty  to  $7.50  on  wolf  and  to  $5  on  coyote,  there  were 
2,304  wolves  and  coyotes  presented.  In  1931,  with  the  bounty  reestablished  at 
$15,  though  fewer  private  trappers  worked  in  the  Territory,  reports  to  the 
bureau  show  an  increase  in  the  catch  over  the  preceding  year  of  nearly  70 
per  cent. 

A  mimeographed  leaflet  describing  methods  of  control  of  wolves  and  coyotes 
in  Alaska  was  mailed  to  every  known  trapper  in  the  Territory  during  the  year. 
In  addition,  the  bureau's  control  leader  gave  trapping  demonstrations  to  more 
than  400  trappers.  To  make  the  necessary  contacts  at  scattered  places  through- 
out the  Territory  the  leader  had  to  travel  more  than  10,000  miles  by  air. 
land,  and  water — 2,250  miles  by  airplane,  800  by  river  boat,  400  by  skiff  with 
outboard  motor,  2,200  by  automobile,  1,200  by  railroad,  350  on  horseback,  80O 
by  dog  team,  500  on  boats  of  the  Alaska  Game.  Commission  and  the  Forest 
Service,  and  1,800  miles  by  steamship. 

WOLVES   IN   MISSISSIPPI 

At  the  close  of  the  year  a  field  investigation  was  made  of  reports  of  wolf 
depredations  in  southern  Mississippi,  following  requests  for  assistance  from 
small  stockowners.  Evidences  of  wolf  depreciations  were  found,  and  it  is  hoped 
next  year  to  undertake  cooperative  control  work  in  the  State. 

RODENT   CONTROL 

UNIFORM    BAITS 

Since  the  establishment  of  the  cooperative  bait-mixing  station  at  McCammon. 
Idaho,  in  1927,  for  furnishing  a  standard  uniform  rodent  bait  of  high  quality, 
demands  from  cooperators  in  23  States  and  the  District  of  Columbia  have  far 
overtaxed  the  capacity  of  the  plant.  Arrangements  are  under  wray  looking 
toward  its  removal  to  Pocatello,  where  better  operating  facilities  are  obtainable. 
More  than  580,000  pounds  of  mixed  bait  and  steam-crushed  oats  were  shipped 
from  the  plant  during  the  year,  an  increase  of  approximately  16  per  cent  over 
1931,  indicating  the  value  of  this  service  during  the  period  when  serious  eco- 
nomic conditions  have  faced  the  farmer.  This  station  continues  its  nation-wide 
service.  In  New  England  orchards  this  year  10,250  pounds  of  the  bait  were 
exposed,  following  which  approximately  200  farmers  reported  that  of  88,342 
trees  protected  by  the  use  of  the  bait  only  92  were  damaged  by  rodents.  Ap- 
proximately 78  per  cent  of  the  farmers  who  replied  to  a  questionnaire  re- 
ported 100  per  cent  protection  from  field-mouse  injury  to  their  trees. 

Through  a  press  release  in  March,  following  a  heavy  snowfall  in  the  Northern 
States,  orchardists  were  warned  of  possible  hidden  damage  to  their  trees  by 
field  mice.  These  rodentss  under  cover  of  the  snow,  could  be  expected  to 
depend  for  food  on  bark  and  roots  and  thus  girdle  the  trees.  To  save  injured 
trees,  bridge  grafting  was  recommended. 

For  the  control  of  rats  the  bureau  perfected  a  ready-niixed  canned  red-squill 
bait  preparation  during  the  year.  Three  cans  of  bait,  one  each  of  meat,  fish, 
and  cereals  properly  mixed  with  red-squill  powder,  are  put  up  in  one  package — 
a  sufficient  quantity  to  treat  the  infestation  on  the  average-sized  farm.  The 
baits  are  distributed  through  extension-service  organizations  conducting  county- 
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wide  and  state-wide  autirat  campaigns.  Through  the  cooperation  of  the 
Massachusetts  State  Agricultural  College  these  baits  are  being  prepared  on  a 
large  scale  at  a  canning  plant  at  Barnstable,  Mass.  During  the  past  year  over 
158,000  cans  were  put  up,  and  most  of  it  was  used  in  the  New  England  States, 
though  sripments  were  made  to  cooperators  in  other  States  in  the  East  and  to 
a  few  in  the  West. 

PROTECTING  CROPS  FROM  COTTON  RATS 

To  meet  the  needs  for  rodent  control  in  Florida  and  Georgia,  the  Biological 
Survey  early  in  the  year  provided  leadership  for  a  new  rodent-control  district 
in  these  States.  A  representative  of  the  bureau  experienced  in  rodent  control 
was  given  charge  of  this  important  cooperative  project,  particularly  to  direct 
campaigns  for  protecting  crops  against  cotton  rats  in  Florida.  These  rodents 
have  been  exceedingly  destructive  to  small  truck  crops  throughout  the  southern 
parts  of  the  State,  and  satisfactory  control  there  has  been  difficult.  With  the 
development  by  the  bureau  of  an  effective  poison  bait  and  with  the  cooperation 
of  the  truck  growers,  effective  control  during  the  winter  in  the  tomato  and 
truck-growing  sections  has  been  accomplished.  The  sweetpotato  baits  dis- 
tributed resulted  in  reducing  by  90  per  cent  the  losses  in  areas  treated.  In 
one  intensive  county-wide  campaign,  which  effectively  brought  cotton  rats  under 
control  at  a  cost  to  farmers  of  less  than  $600,  local  reports  indicate  that  these 
rodents  had  previously  damaged  truck  crops  to  the  extent  of  $150,000  a  year. 

RATS    AS    SPREADERS   OF  TYPHUS    FEVER 

Following  an  outbreak  of  typhus  fever  in  the  eastern  Texas  oil-field  area 
and  the  discovery  that  rats  were  carriers  of  the  infection,  vigorous  control 
measures*  were  instituted.  Five  antirat  campaigns  were  conducted,  following 
which  the  commanding  officer  of  the  Texas  National  Guard  patrolling  the  area 
wrote  that  there  were  more  than  60  cases  of  typhus  fever  at  one  time,  but 
that  new  cases  gradually  fell  off  and  finally  stopped,  for,  he  said,  "  You  not  only 
killed  the  rodents  but  you  taught  town  folks  and  country  folks  alike  the 
importance  of  getting  rid  of  them." 

RODENT    DAMAGE    AND    EROSION 

Pocket  gophers,  prairie  dogs,  and  ground  squirrels  in  many  sections  cause 
serious  erosion  by  removing  vegetative  cover,  and  by  their  burrowing  activities, 
which  often  result  in  breaks  in  irrigation  canals  and  water  reservoirs,  the 
streams  cutting  deep  gulleys  and  washing  away  the  soil.  Control  operations 
conducted  in  all  the  Western  States  on  national-forest  areas  and  privately 
owned  lands  have  had  a  marked  benefit  not  only  in  direct  crop  protection  but 
also  in  reducing  these  causes  of  erosion. 

A  2-reel  motion-picture  film,  Routing  Rodent  Robbers,  was  released  by  the 
department  in  May  to  show  the  damage  caused  by  burrowing  rodents,  including 
both  crop  destruction  and  erosion.  The  measures  taken  by  the  bureau  for  the 
control  of  rodents  on  public  lands  and  elsewhere  in  cooperative  work  are  shown. 
Many  views  of  Biological  Survey  rodent-control  crews  at  work  are  included. 

Control  of  porcupines  was  undertaken  on  the  Coconino  National  Forest  in 
areas  where  these  rodents  have  caused  serious  injury  to  growing  trees.  In 
some  areas  the  damage  was  so  great,  forest  officials  asserted,  that  it  would  be 
impossible  to  develop  timber  for  commercial  purposes  unless  the  porcupines 
were  removed.  Carefully  conducted  control  operations  have  produced  excellent 
results  and  will  be  continued. 

CRAWFISH 

A  meeting  of  citizens  representing  seven  counties  of  northeastern  Mississippi 
was  held  in  June  to  discuss  measures  of  combating  the  serious  damage  caused 
by  crawfish  in  the  black-soil  belt  of  that  State.  Resolutions  were  adopted  urg- 
ing the  Department  of  Agriculture  to  carry  on  investigations  and  to  recommend 
control  measures.  Tentative  plans  have  been  made  to  conduct  investigations 
in  this  area  in  the  spring  of  1933,  during  the  season  when  the  greatest  damage 
normally  occurs.  In  response  to  the  many  requests  received  the  bureau  has 
supplied  available  information  on  the  control  of  crawfish  in  other  sections. 
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ACQUISITION  OF  WILD-LIFE  REFUGE  AREAS 

PROGRESS  UNDER  THE  MIGRATORY  BIRD  CONSERVATION  ACT 

During  1932,  the  third  year  of  the  life  of  the  migratory  bird  conservation  act. 
progress  continued  in  the  acquisition  of  land  and  water  areas  for  migratory- 
bird  refuge  purposes.  The  first  year  was  mainly  devoted  to  investigative  and 
appraisal  activities.  During  the  following  two  years  areas  were  negotiated 
for,  and  recommendations  were  submitted  to  the  Migratory  Bird  Conservation 
Commission  for  approval  of  acquisitions.  In  1930  and  1931  the  commission  ap- 
proved recommendations  for  the  acquisition  of  101,277  acres,  and  in  1932  it 
approved  recommendations  for  40,978  acres  for  lease  and  purchase.  Some  of 
the  areas  were  intermingled  with  acquisitions  previously  made,  but  in  other 
cases  new  refuges  were  authorized.  During  the  past  fiscal  year  also  seven 
Executive  orders  and  proclamations  were  issued,  reserving  42,984  acres  of  public 
domain  for  bird-refuge  purposes.  The  ultimate  accomplishment  by  the  close 
of  the  year  was  the  establishment  of  16  refuges  in  14  States,  as  shown  in  Table 
1,  at  an  average  cost  of  $4.38  an  acre. 

Table  1. — Progress  to  June  SO,  1932,  in  the  acquisition  of  land  and  ivater  areas 
for  refuge  purposes  under  the  migratory  bird  conservation  act 


State  and  county 

Name  of  refuge 

Areas 
approved 

for  pur- 
chase and 

lease 
purchase 

Areas 
acquired 

by 
purchase 

Areas 
under 
lease 
pending 
title 
con- 
veyance 

Areas 
acquired 
by  ces- 
sion, 
gift, 
lease, 
and 
Execu- 
tive 
order 

Total 
areas 
approved 
and  ac- 
quired 

California: 
Imperial .  ... 

Salton  Sea.. 

Acres 
8,982 

5,180 

Acres 

Acres 

Acres 
i  15,  732 

Acres 
24,  714 

Colorado: 

5,180 

Florida: 
Hernando 

Chinsegut  Hill 

2  2, 033 
i  16,  298 

2,033 

Jefferson,   Taylor,   and 
Wakulla. 
Maryland: 
Dorchester 

St.  Marks 

19, 313 
7,652 

19,  313 

35,  611 

Blackwater 

7,652 

7,652 
12,  235 

Montana: 
Cascade  and  Chouteau.- 

Benton  Lake 

i  12,  235 

1173 

»  14, 114 

3  2,  274 

Nebraska: 

38, 608 
13, 382 

33,128 

5,480 
9,594 

38, 781 
27,  496 

Nevada: 
Churchill 

Fallon 

New  York: 
Nassau 

Hempstead.. 

2,274 
15, 493 
5,546 

North  Carolina: 
Hyde.  

15, 493 
4,416 

5,319 

3,511 

3,582 

North  Dakota: 
Burleigh  and  Kidder 

Long  Lake... 

1 1, 130 

i  18,  684 

i<30,511 

»  1, 034 

1201 
U53 

Oklahoma: 
Alfalfa 

Salt  Plains 

18, 684 

South  Carolina: 

24,644 

22, 033 

2,196 

55, 155 
1,034 
1,166 

Utah: 
Box  Elder 

Wyoming: 

965 
1,346 

965 

1,346 

Albany . 

1,499 

Total. 

139,  981 

79,  793 

34,  326 

114,  572 

254,  553 

i  Executive  order. 
»  Gift. 


5  Lease  (without  option  to  purchase). 
4  Cession. 


In  addition  to  the  lands  being  acquired  by  lease  and  purchase,  6,343  acres  of 
State  lands  have  been  ceded  to  the  United  States,  2,033  have  been  conveyed  by 
gift,  and  103,922  acres  have  been  reserved  from  the  public  domain  by  Executive 
orders  and  proclamations ;  making  a  total  of  254.553  acres  of  land  and  water  for 
migratory  game-bird  refuges  acquired  or  approved  for  acquisition  under  the 
migratory  bird  conservation  act. 
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Besides  actual  accomplishments  in  establishing  refuges  under  this  act,  the 
Biological  Survey  has  examined  and  appraised  3,607,594  acres  of  prospective 
refuge  lands  within  134  units.  The  major  part  of  this  work  was  done  during 
the  two  years  preceding,  though  the  examinations  continued  in  special  cases  on 
a  modified  scale  during  the  year  1932.  Every  area  of  major  importance  pro- 
posed as  a  Federal  migratory-bird  refuge  in  the  United  States  has  now  been  so 
examined. 

Enabling  acts  permitting  the  acquisition  of  lands,  a  prerequisite  to  the  estab- 
lishment of  refuges  under  the  migratory  bird  conservation  act,  have  been  passed 
by  all  States  except  New  Hampshire,  Vermont,  Pennsylvania,  Tennessee,  Arkan- 
sas, Utah,  Idaho,  and  Washington. 

Although  the  approval  of  the  acquisition  of  lands  for  refuges  is  a  major  step 
in  the  consummation  of  the  objective,  the  actual  completion  of  the  projects  is 
not  effective  until  titles  to  the  lands  are  vested  in  the  Government.  To  achieve 
this  it  is  necessary  to  survey  the  lands  accurately,  to  ascertain  exact  acreage  as 
a  basis  for  payment,  and  to  cooperate  with  the  solicitor  of  the  department  in  his 
examinations  of  titles.  In  some  cases  it  becomes  necessary  for  him  to  recom- 
mend condemnation  proceedings  to  perfect  title.  By  reason  of  the  involved 
condition  of  some  titles  and  protracted  proceedings,  unavoidable  delays  are 
experienced,  but  substantial  progress  is  nevertheless  being  made. 

At  the  close  of  the  year  79,793  acres  approved  for  purchase  had  been  paid  for 
and  conveyed  to  the  United  States,  while  34,326  acres  in  the  process  of  convey- 
ance are  now  under  lease  and  are  being  administered  as  refuges  When  title 
examination  is  completed,  these  lands  will  also  be  taken  over  by  deeds  of  con- 
veyance. It  is  the  general  policy  of  the  bureau  to  recommend  no  contracts 
for  leasing  lands  without  option  to  buy ;  thus  the  Government  will  be  in  position 
to  profit  by  the  values  created  through  the  administration  and  protection  of  the 
areas  as  inviolate  sanctuaries,  which  would  not  be  the  case  if  leases  only  were 
taken. 

Incident  to  the  acquisition  of  lands  and  marking  and  posting  their  boundaries, 
there  have  been  surveyed  823  miles  of  boundary  and  subsidiary  lines  on  migra- 
tory-bird refuges  being  purchased  and  leased  and  on  those  that  have  been 
established  by  Executive  order. 

SUPPLEMENTARY   REFUGES  RECOMMENDED 

In  the  spring  of  1932  the  Biological  Survey  appealed  to  the  country  to 
undertake  the  creation  of  community  sanctuaries  for  migratory  birds.  While 
the  Federal  Government,  the  bureau  pointed  out,  has  in  prospect  a  national 
system  of  migratory-bird  refuges,  the  progress  originally  expected  is  seriously 
curtailed  because  of  restricted  appropriations  for  the  fiscal  year  closed  and 
for  the  year  1933.  Furthermore,  it  can  hardly  be  expected  that  the  national 
refuge  system  will  entirely  meet  the  problem  that  confronts  the  Nation  in  the 
waterfowl  shortage.  The  Biological  Survey  holds  that  this  problem,  although 
primarily  national,  is  still  a  responsibility  of  the  communities  that  benefit  by 
an  abundant  supply  of  wild  fowl. 

There  are  many  opportunities  throughout  the  country  to  create  waterfowl 
hreeding  areas  by  preserving  sloughs,  ponds,  and  lakes  that  are  not  sufficient 
in  size  to  justify  acquisition  by  the  Federal  Government  but,  nevertheless,  are 
attractive  to  migratory  birds.  There  are  also  many  places  now  drained  that 
might  with  advantage  and  profit  become  breeding  areas  if  restored  to  their 
natural  condition  and  others  where  new  water  areas  might  be  created. 

The  response  to  the  appeal  has  been  gratifying,  and  States  and  conservation 
organizations  are  cooperating  to  make  the  proposed  plan  a  success.  The  Bio- 
logical Survey  will  cooperate  in  furnishing  information  regarding  the  bio- 
logical fitness  of  areas  proposed  for  refuge  purposes.  The  problem  now  is 
so  to  sustain  interest  that  these  hopes  for  a  supplemental  refuge  system  may 
be  realized. 

LAND   ACQUISITION   AND   EXAMINATION   ON   OTHER   REFUGES 

UPPER  MISSISSIPPI  RIVER  REFUGE 

Further  acquisition  of  lands  on  the  Upper  Mississippi  River  Wild  Life  and 
Fish  Refuge  have  been  delayed  because  owners  of  the  relatively  few  land  areas 
remaining  to  be  acquired  are  unwilling  to  agree  to  terms  deemed  equitable 
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by  the  Biological  Survey.  It  has,  therefore,  become  necessary  in  many  case:* 
to  resort  to  arbitrary  condemnation  proceedings,  and  greater  progress  is  antici- 
pated during  the  year  to  come.  To  date  112,452  acres  have  been  purchased 
within  the  refuge.  In  addition,  areas  included  in  ponds  and  sloughs  and  by 
gifts  and  cessions  of  areas  intermingled  with  purchased  lands,  bring  the  grand 
total  to  135,785  acres  now  under  administration. 

BEAK  RIVER   MIGRATORY   BIRD   REFUGE 

The  acquisition  of  lands  for  the  Bear  River  (Utah)  Migratory  Bird  Refuge 
shows  no  change  from  the  preceding  year,  though  several  exchanges  are 
pending  and  a  few  acquisitions  of  small  consequence  are  contemplated.  The 
area  under  the  jurisdiction  of  the  Biological  Survey  at  the  end  of  the  year 
was  51,445  acres  (later  increased  to  64,255  acres). 

CHEYENNE    BOTTOMS   MIGRATORY   BIRD   REFUGE 

Aside  from  cooperation  with  the  solicitor  in  title  examinations,  there  has 
been  no  acquisition  activity  this  year  on  the  proposed  Cheyenne  Bottoms 
Migratory  Bird  Refuge,  Kans.  Negotiations  for  the  acquisition  of  lands  have 
previously  been  conducted  with  all  the  owners,  but  with  few  exceptions  satis- 
factory agreements  could  not  be  reached,  the  prices  asked  being  greater  than 
those  proposed  by  the  Biological  Survey.  It  is  contemplated  that  condemnation 
proceedings  will  be  instituted  here  also  to  fix  equitable  prices. 

LAKE  MALHEUR  RESERVATION 

The  field  work  and  investigations  begun  last  year  to  develop  facts  connected 
with  the  pending  Federal  suit  against  the  State  of  Oregon  to  determine  land 
ownership  in  the  lake  bed  of  the  Lake  Malheur  Reservation  for  birds  were 
brought  to  a  conclusion.  In  assembling  the  basic  facts  the  Biological  Survey 
made  a  topographic  survey  of  approximately  80,000  acres  of  the  beds  of  Mal- 
heur, Harney,  and  Mud  Lakes  and  adjacent  lands,  and  retraced  several  sets  of 
meander  lines,  aggregating  96  miles,  originally  laid  down  by  the  General  Land 
Office  as  the  definition  of  the  shores  of  Malheur  Lake.  The  data  gathered  were 
presented  at  the  hearing  held  by  the  special  master  appointed  by  the  United 
States  Supreme  Court  to  take  testimony  in  the  case. 

ADMINISTRATION  OF  NATIONAL  WILD-LIFE  RESERVATIONS 

The  wild-life  reservations  under  the  supervision  of  the  Biological  Survey,  1CH> 
in  number,  are  mainly  in  continental  United  States,  though  Alaska,  Hawaii,  and 
Puerto  Rico  are  represented  in  the  list.  Six  were  established  primarily  as  big- 
game  preserves  (including  the  Jackson  Hole,  Wyo.,  winter  refuge  for  elk)  ; 
Nunivak  Island,  Alaska,  was  reserved  for  experiments  in  the  propagation  and 
crossing  of  reindeer  and  caribou ;  one  reservation  was  established  for  muskrats 
and  beavers  in  Alaska  ;  the  others,  including  also  the  big-game  preserves  in  the 
United  States,  are  for  birds.  Eight  new  refuges  were  established  during  the 
year   (p.  22). 

BIG-GAME    PRESERVES 

To  keep  the  herds  of  big  game  within  the  carrying  capacity  of  the  fenced 
ranges  and  to  obviate  the  expense  of  caring  for  unduly  increasing  numbers,  it  is 
necessary  every  year  or  so  to  dispose  of  the  surplus.  Recognizing  the  educa- 
tional value  of  exhibition  animals,  directors  of  local  parks  and  zoological  gar- 
dens utilize  some  of  the  surplus  stock.  The  disposal  of  such  animals  and  other 
products  of  wild-life  reservations  would  be  facilitated  under  the  terms  of  a  bill 
now  pending  in  Congress  to  broaden  the  powers  of  the  department  in  this  regard. 

The  numbers  of  big-game  animals  on  the  four  Biological  Survey  preserves 
where  fenced  herds  are  maintained,  and  the  increases  in  certain  species,  are 
given  in  Table  2.  There  was  an  increase  in  all  species  except  mountain  sheep, 
the  total  for  all  being  1,458,  compared  with  1,205  for  the  previous  year. 
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Table  2. — Animals  on  fenced  big-game  preserves  maintained  by  the  Bureau  o/ 

Biological  Survey* 


Ante- 
lope 

Moun- 
tain 
sheep 

Deer 

Total  » 

Young  born  in  cal- 
endar year  1931  ! 

Preserve                         g£    Elk 

i 

White- 
tailed 

Mule 

Buf- 
falo 

Ante- 
lope 

Moun- 
tain 
sheep 

National  Bison  Range,  Mont 

Wind  Cave  Game  Preserve,  S.  Dak. 

Niobrara  Reservation,  Nebr 

Sullys  Hill  Game  Preserve,  N.  Dak. 

507 

194 

154 

16 

<160    

«  35         51 

*  105         17 
*30           7 

44 

*  15 
2 
2 

8 

*  104         830 

7         2S9 

1      278 

i    61 

92 

45 

30 

6 

4 
8 

22 

Total... 

871 

*  330         75  |        44 

!            1 

427 

'  111      1,458 

173 

22 

22 

1  With  the  exception  of  young  born,  figures  are  for  June  30, 1932. 
J  Including  estimates. 

3  Young  of  elk  and  deer  omitted;  only  estimates  could  be  made. 
*  Estimated. 

NATIONAL.   BISON    RANGE 

The  mountain  sheep  at  the  National  Bison  Range.  Mont.,  were  seriously 
reduced  in  numbers  during  the  summer  of  1931  by  ravages  of  pneumonia  among 
the  lambs,  but  all  other  big-game  animals  are  thriving.  Before  the  end  of  the 
fiscal  year  78  buffalo  calves  and  15  mountain-sheep  lambs  were  born  there. 
The  range  was  rather  heavily  infested  with  predatory  animals,  as  evidenced 
by  the  65  coyotes  and  3  wild  cats  taken  by  Biological  Survey  hunters.  As  a 
result  of  winter  feeding,  pheasants  were  unusually  plentiful  during  the  spring, 
and  the  ducks  that  wintered  at  the  preserve  were  especially  benefited  during 
severe  weather.  Between  600  and  700  acres  of  the  range  were  burned  over  by 
a  fire,  started  on  June  27,  it  is  believed,  by  sparks  from  a  locomotive,  and  about 
100  men  were  on  the  fire  line  for  long  hours  during  the  height  of  the  emergency. 

WIND    CAVE    NATIONAL    GAME    PRESERVE 

The  severe  drought  experienced  in  the  region  of  Wind  Cave  National  Game 
Preserve,  S.  Dak.,  during  the  spring  and  summer  of  1931  permitted  little  forage 
growth.  During  the  winter  it  was  necessary  to  supplement  by  purchase  the 
hay  produced  on  the  range.  Abundant  moisture  and  warm  weather  have  this 
year  produced  an  excellent  stand  of  forage. 

Eighteen  surplus  buffalo  were  sold  for  propagating  purposes  and  one  young- 
buffalo  bull  was  transferred  to  Sullys  Hill  National  Game  Preserve,  N.  Dak., 
to  introduce  new  blood  into  that  herd.  Predatory  wild  animals  have  been  kept 
under  control,  37  coyotes  and  3  bobcats  having  been  taken  by  Biological  Survey 
bunters  on  the  national  park  and  adjacent  areas.  Sharp-tailed  grouse  and  quail 
save  evidence  of  a  substantial  increase  in  numbers. 

SULLYS   HILL   NATIONAL.  GAME  PRESERVE 

Most  of  the  big-game  animals  at  Sullys  Hill  National  Game  Preserve,  N.  Dak., 
are  in  good  condition,  but  there  were  13  deaths  among  the  antelope.  The 
preserve  was  visited  during  the  year  by  17,408  persons,  with  3,370  automobiles. 

NIOBRARA    RESERVATION 


An  abundance  of  moisture  during  the  spring  and  early  summer  was  favorable 
to  the  growth  of  forage  for  the  game  animals  on  Niobrara  Reservation,  Nebr. 
Of  37  buffalo  calves  born,  3  died  at  birth  and  1  was  killed  by  predators. 
During  the  past  two  years  76  coyotes  and  3  bobcats  have  been  taken,  and, 
though  the  reservation  is  now  fairly  well  rid  of  them,  they  drift  in  occasionally 
from  the  surrounding  country.  Bird  life  on  the  reservation  is  on  the  increase. 
Upland  plover,  sharp-tailed  grouse,  prairie  chickens,  quail,  and  a  few  pairs  of 
pheasants  have  nested  there,  the  upland  plover  extensively.  Disposal  of  surplus 
stock  and  products  during  the  year  included  16  buffalo  and  16  elk,  sold  as  meat, 
and  814  tons  of  hay  from  the  southern  part,  sold  to  ranchmen  in  the  vicinity. 
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ELK    REFUGE 

The  winter  of  1931-32  on  the  Elk  Refuge,  in  Jackson  Hole,  Wyo.,  was  the 
first  in  five  years  to  have  more  than  a  normal  snowfall,  and  conditions  were 
favorable  for  the  count  of  the  southern  elk  herd  to  which  reference  has  already 
been  made  on  page  3.  The  first  elk  appeared  on  the  refuge  last  season  on 
October  20.  On  January  3,  after  a  heavy  fall  of  snow,  which  was  piled  into 
drifts  by  high  winds,  refuge  officials  began  the  work  of  feeding  the  elk.  Approxi- 
mately 3,246  tons  of  hay  were  available  on  the  refuge,  and  the  State  game 
department  had  on  hand  approximately  740  tons  stacked  on  adjacent  ranches 
and  200  tons  of  cottonseed  cake.  It  was  estimated  that  there  were  as  many  as 
8,400  elk  on  the  feeding  grounds  at  certain  times  during  the  winter.  Feeding 
continued  until  April  5,  approximately  3,395  tons  of  hay  and  150  tons  of  cotton- 
seed cake  being  consumed.  Many  of  the  elk  lingered  late  in  spring,  and  early 
in  May  it  was  necessary  to  drive  them  to  adjacent  foothills  to  protect  the  forage 
crops  for  the  coming  winter. 

It  was  estimated  that  1,400  tons  of  hay  would  be  harvested  on  the  refuge  in 
the  summer,  though  with  only  591  tons  on  hand  there  will  be  2,000  tons  less 
than  at  the  beginning  of  the  previous  season.  Hay  must  be  purchased  to  have 
enough  for  next  winter's  requirements. 

CHARLES   SHELDON    WILD  LIFE  REFUGE 

The  Charles  Sheldon  Wild  Life  Refuge  now  being  established  in  Washoe 
County,  Nev.,  with  the  cooperation  of  the  National  Association  of  Audubon 
Societies  and  the  Boone  and  Crockett  Club,  is  primarily  of  value  as  a  summer 
refuge  for  antelope  and  sage  hens,  and  many  other  birds  also  find  water  and 
sanctuary  there.  A  protected  winter  range,  as  well  as  additional  areas  within 
the  summer  range,  are  necessary  if  adequate  measures  are  to  be  taken  to 
safeguard  the  antelope  of  this  general  region. 

BIRD   REFUGES 

NEW   REFUGES   ESTABLISHED 

Eight  wild-life  refuges  were  established  by  the  Bureau  of  Biological  Survey 
during  the  year,  chiefly  for  the  protection  of  migratory  birds,  as  follows: 
Swanquarter  Migratory  Bird  Refuge,  on  Pamlico  Sound,  in  Hyde  County,  N.  C.f 
8,829  acres ;  Locomotive  Springs  Migratory  Bird  Refuge,  on  the  shores  of  Great 
Salt  Lake,  Utah,  1,034  acres;  Long  Lake  Migratory  Bird  Refuge,  near  Bis- 
marck. N.  Dak.,  4,000  acres;  Blackwater  Migratory  Bird  Refuge,  on  the  Big 
and  Little  Blackwater  Rivers,  in  Dorchester  County.  Md.,  7,424  acres ;  Chinsegut 
Hill  Migratory  Bird  Refuge,  Hernando  County,  Fla.,  2,083  acres ;  Hutton  Lake 
Migratory  Bird  Refuge,  1,346  acres,  in  southeastern  Wyoming;  Bamforth  Lake 
Migratory  Bird  Refuge,  3,318  acres,  in  southeastern  Wyoming;  and  Semidi 
Islands  Wild  Life  Refuge,  Alaska,  comprising  nine  named  and  a  number  of 
unnamed  islands. 

REFUGES  CLOSED  TO  SHOOTING 

Because  of  the  adverse  conditions  confronting  wild  fowl  in  1931,  former 
orders  of  the  Secretary  of  Agriculture,  under  which  parts  of  eight  Federal  wild' 
life  refuges  had  been  open  to  public  shooting,  were  revoked  and  the  refuges 
given  the  status  of  inviolate  sanctuaries.  In  view  of  the  vitally  urgent  need 
for  establishing  such  sanctuaries  at  strategic  points  throughout  the  United 
States,  the  Biological  Survey  is  of  the  opinion  that  these  eight  refuges  should 
remain  closed  to  shooting.  The  Advisory  Board,  Migratory  Bird  Treaty  Act, 
at  its  meeting  early  in  July,  1932,  also  strongly  recommended  the  policy  of 
maintaining  them  as  inviolate  sanctuaries. 

BIG  LAKE  RESERVATION 

At  Big  Lake  Reservation,  Ark.,  the  newly  constructed  ditch  from  the  north 
end  to  the  main  lake  has  greatly  improved  conditions  in  periods  of  low  water. 
Wood  ducks  and  hooded  mergansers  again  bred  on  the  refuge,  but  in  reduced 
numbers,  since  drought  conditions  of  the  preceding  year  had  prevented  them 
from  raising  broods  there.    Large  flocks  of  mallards,  pintails,  scaups,  ringnecks, 
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and  other  ducks  enjoyed  the  protection  afforded  by  the  refuge  during  the 
winter,  and  most  of  them  remained  in  the  vicinity  until  late  in  spring.  The 
reservation  boundaries  have  been  redefined  and  surveyed  and  new  signs  posted. 

LAKE  MALHEUR  RESERVATION 

At  the  beginning  of  the  year  Lake  Malheur  Reservation,  Oreg.,  was  entirely 
dry  except  for  a  small  area  on  the  southern  border.  The  lake  bed  was  crossed 
by  horsemen  and  automobiles;  horses,  cattle,  and  sheep  grazed  there;  and  on 
6,000  to  8,000  acres  farmers  of  the  region  had  raised  and  harvested  grain.  The 
drying  up  of  the  lake  disclosed  the  skeletons  of  hundreds  of  buffalo,  elk,  and 
grizzly  bears,  long  buried  from  sight.  After  the  harvest  the  grain-stubble  areas 
furnished  the  only  source  of  food  for  thousands  of  geese  and  other  birds. 

Early  fall  rains  started  water  flowing  into  the  lake  in  sufficient  quantity  to 
spread  over  its  dry  bed.  At  the  time  of  the  fall  migration,  the  shallow-water 
areas  in  the  stubble  fields  became  a  mass  of  working  birds.  Though  the  birds 
arrived  in  poor  condition  the  loss  at  the  refuge  was  not  heavy.  Swans  appeared 
to  suffer  more  than  other  waterfowl.  In  the  spring  and  early  summer  of  1932,. 
water  from  the  Blitzen  River  spread  over  a  large  area,  resulting  in  a  heavy 
growth  of  vegetation  with  an  abundance  of  food,  and  many  birds  nested  there. 

NINE    PIPE    AND    PABLO    BIRD    RESERVATIONS 

At  the  Nine  Pipe  and  Pablo  Reservations  in  Montana,  ducks  and  geese  con- 
gregated extensively  during  the  hunting  season,  and  temporary  patrol  service- 
was  maintained.  Later,  when  snow  became  so  deep  that  natural  food  could 
not  be  obtained  by  the  birds,  a  number  of  feeding  stations  were  established, 
supplied  with  some  3  tons  of  wheat  and  barley  by  the  State  game  commission. 
The  feeding  operations  were  conducted  under  the  direction  of  a  representative 
of  the  Biological  Survey,  and  cooperation  was  given  by  local  sportsmen  and 
farmers. 

BLACKBEARD  ISLAND  RESERVATION 

There  has  been  a  noticeable  increase  in  birds  and  deer  on  Blackbeard  Island 
Reservation,  Ga.,  and  under  the  adequate  patrol  maintained,  no  violations 
of  the  law  protecting  them  have  occurred.  This  island  is  of  value  historically 
and  is  an  important  link  in  the  system  of  national  wild-life  refuges  now  being 
established.  Its  importance  is  enhanced  by  its  location  in  a  coastal  region 
where  suitable  areas  are  either  not  obtainable  or  too  expensive  for  acquisi- 
tion with  the  limited  funds  available.  A  bill  introduced  in  Congress  would 
transfer  jurisdiction  to  county  authorities  for  recreational  and  other  uses. 
Elimination  of  the  area  from  the  Federal  wild-life  refuge  system,  however, 
would  be  a  serious  setback  to  the  conservation  program. 

CLEAR   LAKE  RESERVATION 

At  Clear  Lake  Reservation,  Calif.,  there  were  large  numbers  of  young  of 
ducks  and  geese,  as  well  as  of  pelicans,  California  and  ring-billed  gulls, 
Caspian  terns,  and  blue  herons.  The  vicinity  of  this  reservation  was  invaded 
late  in  June  by  the  white-lined  sphinx  caterpillar  (Celerio  lineata),  which 
for  a  time  threatened  the  800  acres  of  rye  being  grown  by  local  farmers  within 
the  reservation.  The  caterpillars  were  first  observed  after  a  large  number 
of  gulls  were  seen  hovering  over  a  field  near  the  lake.  Investigation  dis- 
closed that  the  birds  were  feeding  extensively  on  the  caterpillars  and  were 
also  carrying  them  to  their  young  at  their  colony  on  the  refuge.  The  gulls 
so  held  the  invasion  in  check  that  not  over  5  acres  of  the  rye  were  destroyed. 

TTJLE   LAKE    BIRD    REFUGE 

More  geese  and  ducks  nested  in  the  vicinity  of  Tule  Lake  Bird  Refuge, 
Calif.,  last  season  than  for  many  years  past,  and  a  substantial  increase  in  the 
hatch  is  reported.  Conditions  for  birds  have  been  improved  since  the  com- 
pletion of  a  dike  on  the  east  side  of  the  reservation,  which  has  maintained 
the  waters  of  the  lake  at  a  level  1  foot  higher  than  before. 

Rescue  operations  conducted  at  the  Tule  Lake  Refuge  during  and  follow- 
ing the  1931  hunting  season  resulted  in  the  recovery  of  1,865  crippled  and 
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1,359  mortally  wounded  waterfowl  that  had  sought  refuge  from  gunners. 
The  crippled  birds — including  1,173  ducks,  mostly  pintails,  and  685  geese, 
mostly  Hutchins's  and  cackling — were  cared  for  in  pens,  where  70  per  cent 
of  the  ducks  and  90  per  cent  of  the  geese  recovered.  These  were  either 
released  or  turned  over  to  parks  and  zoos  for  exhibition  and  breeding  pur- 
poses. The  mortally  wounded  birds  were  given  to  local  charitable  organiza- 
tions for  food. 

UPPER   KLAMATH    WILD   LIFE   REFUGE 

A  large  part  of  Upper  Klamath  Wild  Life  Refuge,  Oreg.,  has  been  under 
water,  and  conditions  were  favorable  for  nesting  and  rearing  the  young 
there  this  year.  Ducks  and  geese  were  hatched  in  greater  numbers  than  in 
the  previous  season. 

CRESCENT    LAKE    MIGRATORY    BIRD    REFUGE 

Crescent  Lake  Migratory  Bird  Refuge,  an  area  of  approximately  39,000 
acres  in  Garden  County,  Nebr.,  is  considered  of  outstanding  importance  in 
the  game-bird  refuge  program.  It  is  in  the  famous  sand-hill  region,  a  favorite 
nesting  area  for  ducks  and  other  migratory  birds,  and  contains  numerous 
lakes,  ponds,  and  potholes  free  from  alkali  and  contamination.  The  principal 
ducks  nesting  there  this  year  were  the  blue-winged  teal  and  gad  walls,  with 
smaller  numbers  of  mallards,  redheads,  widgeons,  spoonbills,  pintails,  and 
ruddy  ducks.  Long-billed  curlews  nested  there  in  large  numbers,  and  avocets 
were  found  in  two  large  colonies.  Prairie  chickens  are  on  the  increase,  and 
the  refuge  is  also  frequented  by  ring-necked  pheasants  and  by  geese,  snipe, 
Avillets,  terns,  herons,  and  grebes.  In  addition  the  area  has  been  visited  by 
antelope,  which  range  in  the  sand  hills  to  the  southward. 

Soon  after  the  lands  on  this  refuge  had  been  acquired,  an  irrigation  district 
sought  permission  to  drain  the  lakes  and  use  the  water  on  a  reclamation  project. 
Vigorous  protest,  however,  was  made  by  the  Bureau  of  Biological  Survey,  with 
the  cooperation  of  the  Game,  Forestation,  and  Parks  Commission  of  Nebraska ; 
and  the  State  department  of  public  works  dismissed  the  application,  on  the 
ground  that  it  "would  be  detrimental  to  the  public  welfare."  This  decision 
removed  a  serious  threat  to  the  refuge  and  should  have  a  profound  influence 
in  preserving  similar  places.  Ill-advised  drainage  has  destroyed  other  sanctuary 
areas,  done  irreparable  injury  to  their  wild-life  resources,  and  frequently  has 
injured  agriculture. 

CAPE  ROMAIN  MIGRATORY  BIRD  REFUGE 

The  Cape  Romain  Migratory  Bird  Refuge,  S.  C,  comprises  numerous  salt- 
marsh  islands  extending  some  20  miles  along  the  coast  in  Charleston  County. 
Within  its  limits  large  numbers  of  royal  and  least  terns,  black  skimmers,  little 
blue  and  other  herons,  brown  pelicans  and  oyster  catchers,  willets  and  a  few 
other  species  of  shore  birds,  nest,  as  well  as  grebes,  gulls,  and  other  nongame 
and  insectivorous  species.  Ducks  of  many  species  and  curlews  also  rest  and 
feed  in  the  area  during  their  southern  sojourn.  The  practice  of  destroying  the 
eggs  of  sea  turtles,  which  lay  extensively  along  many  of  the  beaches  of  the 
refuge,  as  do  also  diamond-backed  terrapins,  has  been  stopped.  By  proclamation 
of  the  President,  under  the  migratory  bird  treaty  act,  all  navigable  waters 
within  the  refuge  boundaries  have  been  closed  to  the  hunting  of  wild  ducks  and 
nther  migratory  birds. 

ST.    MARKS    MIGRATORY   BIRD  REFUGE 

During  the  winter  and  early  spring  many  more  ducks  and  gee.se  were  using 
the  waters  and  shores  around  the  St.  Marks  Migratory  Bird  Refuge,  on  the  Gulf 
coast  of  Florida,  than  in  previous  years,  and  some  lingered  there  until  late  in 
April.  The  construction  of  a  fireguard  along  the  most  exposed  portion  of  the 
northern  boundary  and  the  vigilant  fire  patrol  maintained  during  early  spring 
and  summer  had  a  marked  effect  in  increasing  the  numbers  of  birds  nesting  on 
the  refuge.  Wild  turkeys  and  quail  are  found  in  upland  parts,  and  deer,  rac- 
coons, and  otters  are  fairly  numerous.  To  prevent  molestation  of  birds  resting 
on  the  shores  of  the  refuge,  the  St.  Marks  River  east  of  the  main  channel  and 
offshore  areas  of  the  Gulf  were  closed  to  game-bird  hunting  by  a  proclamation  of 
the  President,  under  the  migratory  bird  treaty  act. 


BUREAU    OF    BIOLOGICAL   SURVEY  25 

BLACK WATEE  MIGRATORY  BIRD  REFUGE 

Blaekwater  Migratory  Bird  Refuge,  in  Dorchester  County,  Md.,  held  under 
lease,  was  placed  under  administration  in  February.  It  comprises  both  marsh 
and  high  land  and  thus  is  suited  to  both  waterfowl  and  upland  birds.  Studies 
of  nesting  ducks  and  their  enemies  showed  that  fish  crows  destroyed  35  per  cent 
of  the  nests,  despite  control  operations  that  somewhat  reduced  their  numbers. 
Studies  are  being  made  to  determine  the  feasibility  of  planting  cover  around 
wind-swept  ponds,  and  introducing  duck-food  plants  in  favorable  waters.  Ade- 
quate fire  control  has  been  planned  to  reduce  marsh  fires  to  the  minimum. 
This  refuge  is  frequented  in  winter  by  large  numbers  of  waterfowl,  including 
geese  and  swans  and  such  ducks  as  the  teal,  mallard,  pintail,  baldpate,  and 
widgeon.  Among  the  birds  that  breed  there  are  black  ducks,  blue-winged  teal, 
bitterns,  rails,  and  great  blue,  little  blue,  and  night  herons. 

BEAR   RIVER    MIGRATORY    BIRD    REFUGE 

The  necessary  dikes  at  Bear  River  (Utah)  Migratory  Bird  Refuge  were 
completed  in  the  summer  of  1931.  Since  then  the  tops  of  the  dikes  have  been 
graded  and  leveled,  so  that  it  is  now  possible  to  patrol  and  inspect  the  refuge 
by  automobile. 

Owing  to  drought  conditions  throughout  the  country  there  was  a  noticeable 
scarcity  of  waterfowl  on  the  refuge  during  the  summer  and  fall  of  1931.  The 
flooding  of  this  area  to  the  extent  of  the  water  available  brought  a  consider- 
able concentration  of  ducks,  geese,  and  other  water  birds,  but  their  numbers 
were  far  below  normal.  The  winter  of  1931-32  brought  much  snow  and  as  a 
result  there  was  ample  water  and  for  weeks  Bear  River  overflowed  its  banks 
and  flooded  a  large  area  north  of  the  dikes,  making  it  possible  to  fill  all  units  of 
the  refuge  and  to  flood  large  areas  south  of  the  dikes.  The  dikes  have  provided 
nesting  grounds  for  avocets,  stilts,  killdeers,  and  other  birds  of  similar  habits. 
Ducks  are  utilizing  for  nesting  such  dikes  as  have  produced  cover,  and  appar- 
ently increased  numbers  nested  along  high  ground  adjacent  to  Bear  River. 
Canada  geese  did  not  nest  so  extensively  on  the  refuge  proper  as  in  near-by 
areas,  but  they  used  the  refuge  as  a  feeding  ground  and  place  to  rear  their 
young.  The  Bear  River  refuge  bids  fair  to  become  one  of  the  most  important 
wild-life  reservations  in  the  country. 

Vegetation  is  spreading  with  remarkable  rapidity  over  what  were  formerly 
barren  mud  flats,  and  an  abundant  supply  of  food  is  available  for  the  ducks 
this  year.  Through  the  cooperation  of  the  forestry  division  of  the  Utah  Agri- 
cultural College  experimental  planting  of  trees  to  provide  windbreaks  and  hold 
the  dikes  was  begun  and  more  than  900  plantings  were  made.  Boundaries  of 
the  refuge  have  been  surveyed  and  marked. 

The  refuge  could  not  be  placed  under  administration  during  the  year,  and 
the  entire  area  was  open  to  public  shooting  for  the  1-month  season  of  October, 
1931.  A  careful  check  showed  that  968  hunters  visited  the  area,  that  3,672 
ducks  and  205  geese  were  taken,  and  that  few  violations  of  the  migratory-bird 
treaty  act  regulations  occurred. 

UPPER   MISSISSIPPI  RIVER  WILD  LIFE  AND  FISH  REFUGE 

Areas  closed  to  shooting  on  the  Upper  Mississippi  River  Wild  Life  and  Fish 
Refuge,  in  Minnesota,  Iowa,  Wisconsin,  and  Illinois,  were  considerably  en- 
larged. Boundaries  have  been  straightened  where  possible  to  solidify  admin- 
istrative units,  and  these  have  been  posted.  Signs  have  been  erected  where  the 
main  river  and  large  meandered  sloughs  form  natural  boundaries,  and  fire- 
warning  signs  have  been  placed  along  roads  and  trails  and  at  other  points 
visited  by  the  public. 

Following  the  drought  of  1931  and  during  the  hunting  season  of  that  year 
the  water  stage  was  low.  Lakes,  sloughs,  and  ponds  formerly  visited  by  water- 
fowl in  many  instances  completely  dried  up  and  were  deserted  by  the  birds. 
After  the  hunting  season  had  closed  a  heavy  rainfall,  combined  with  the  release 
of  water  from  Hastings  Dam,  about  50  miles  above  the  refuge,  raised  the  river 
stage  to  levels  favorable  to  waterfowl,  refilled  numerous  lakes  and  ponds,  and 
inundated  bottom-land  meadows  and  woodland.  As  a  result  mallards  and  other 
waterfowl  visited  the  refuge  in  their  southward  migration  and  remained 
throughout  the  winter  in  substantial  numbers  in  the  area  between  Bellevue. 
Iowa,  and  Savanna,  111.  Additional  heavy  precipitation  late  in  winter  and  early 
in  spring  raised  and  maintained  the  water  levels  at  stages  that  were  nearly  ideal 
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for  waterfowl.  As  a  consequence  more  ducks  used  the  refuge  on  their  north- 
ward migration  than  at  any  time  recorded  in  recent  years.  The  peak  of  the 
migration  occurred  about  the  1st  of  April,  and  the  unusual  concentration  of 
ducks  at  that  time  was  a  matter  of  general  comment  throughout  the  length 
of  the  refuge. 

The  only  public  trapping  of  fur  animals  permitted  on  the  refuge  was  that 
of  muskrats  in  Wisconsin  and  Minnesota,  where  a  fair  catch  was  obtained. 

Though  the  fire  hazard  was  greatly  reduced  by  the  relatively  high  water 
prevailing  in  the  river  bottoms  in  spring,  eight  fires  occurred,  burning  over 
areas  aggregating  382  acres.  Fire-fighting  equipment  has  been  augmented  at 
strategic  points. 

Six  hundred  native  trees  and  shrubs  that  produce  food  for  birds  and  game 
have  been  planted  in  suitable  places,  and  during  the  spring  100  acres  were 
planted  to  corn,  buckwheat,  and  other  grains  attractive  to  birds  and  game. 

During  the  latter  part  of  the  winter  a  heavy  blanket  of  snow  threatened 
starvation  to  pheasants,  quail,  and  other  upland  birds  in  northern  parts  of  the 
refuge  in  Minnesota.  The  situation  was  met  by  placing  inexpensive  wooden 
feed  boxes  of  the  hopper  type  at  advantageous  points  and  keeping  them  sup- 
plied with  grains  and  grit  and  protected  from  drifting  snow.  The  favorable 
local  publicity  given  this  activity  aroused  such  general  interest  that  State  and 
local  conservation  organizations  conducted  similar  feeding  operations  not  only 
in  the  general  refuge  area  but  also  farther  north  in  the  State. 

ADMINISTRATION  OF  WILD-LIFE  CONSERVATION  LAWS 

Federal  statutes  administered  by  the  Bureau  of  Biological  Survey  and  hav- 
ing to  do  with  wild-life  protection  include  the  migratory  bird  treaty  act  of  1918, 
protecting  birds  that  migrate  between  the  United  States  and  Canada  ;  the  Lacey 
Act  of  1900,  pertaining  to  interstate  shipments  and  importations  of  wild  birds 
and  mammals ;  laws  affecting  certain  Federal  wild-life  reservations ;  and  the 
Alaska  game  law  of  1925,  administered  through  the  Alaska  Game  Commission. 

At  present  there  are  25  United  States  game  protectors  in  the  permanent  field 
force  engaged  in  enforcing  the  migratory  bird  treaty  act  and  the  Lacey  Act. 
This  is  smaller  than  the  force  of  many  State  game  departments  and  should  be 
sufficiently  increased  to  administer  these  laws  adequately.  The  Federal  game 
protectors  are  not  only  law-enforcement  officers — they  are  also  constantly  assist- 
ing game  conservation  in  an  educational  way.  In  this  they  were  aided  by 
publications  of  the  department  issued  during  the  year  containing  summaries  of 
Federal  and  State  game  and  fur  laws  (including  a  poster  on  open  seasons),  lists 
of  officials  of  State  commissions  and  of  organizations  concerned  with  the  protec- 
tion of  wild  life,  and  information  issued  by  the  Biological  Survey  through  the 
press  and  radio. 

RESTRICTING  THE   KILL   OF  WATERFOWL 

The  drought  of  previous  years,  discussed  in  some  detail  in  the  report  for 
1931,  vitally  affected  the  supply  of  migratory  waterfowl  on  their  northern 
breeding  grounds  and  was  of  such  far-reaching  effect  that  it  became  necessary 
to  limit  the  1931  fall  hunting  season  throughout  the  country  to  a  single  month. 
The  seriousness  of  the  situation  was  brought  to  the  attention  of  the  public  in 
August  through  a  proclamation  of  the  President,  appealing  to  sportsmen  and 
others  to  encourage  the  observance  of  the  regulations.  It  is  believed  that  the 
law  was  generally  observed  in  good  spirit  by  the  masses  of  sportsmen.  Cer- 
tainly it  contributed!  materially  to  conservation  of  the  breeding  stock.  It  has 
been  estimated  that  the  kill  of  waterfowl  generally  throughout  the  country 
during  the  1-month  season  was  less  than  50  per  cent  of  the  previous  year. 
Many  sportsmen  elected  to  forego  hunting  during  the  short  open  season  in  aid 
of  the  continuance  and  preservation  of  the  sport.  Because  of  the  interest  of 
sportsmen  in  seeing  that  the  regulations  were  respected,  the  game  protectors  of 
the  bureau  were  enabled  to  apprehend  many  persons  who  otherwise  might  have 
escaped  punishment  for  unlawful  acts. 

To  advise  the  Secretary  on  matters  connected  with  the  adoption  of  wild-fowl 
hunting  regulations  the  Advisory  Board,  Migratory  Bird  Treaty  Act,  was  reor- 
ganized during  the  year,  with  19  members,  so  selected  as  to  be  more  representa- 
tive of  the  various  regions  of  the  country.  On  July  8,  after  the  close  of  the 
year  here  reported  upon,  the  board  met  in  Washington  and  considered  recom- 
mendations for  changes  in  the  regulations,  under  which  the  hunting  season 
would  be  lengthened  for  the  fall  and  winter  of  1932. 
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It  is  of  interest  to  record  that  an  international  agreement  having  purposes 
similar  to  those  of  the  convention  for  the  protection  of  birds  that  migrate 
between  Canada  and  the  United  States,  was  entered  into  during  the  year 
between  Sweden  and  Denmark.  It  is  gratifying  that  international  protection  of 
migratory  birds,  which  has  been  so  satisfactory  here,  is  being  invoked  across 
the  Atlantic  also. 

VIOLATIONS   OF   FEDERAL  PROTECTIVE   LAWS,  AND  PENALTIES 

MIGRATORY  BIRD   TREATY  ACT  CASES 

This  year  registered  a  slight  decrease  in  the  number  of  migratory  bird  treaty 
act  cases  reported  for  prosecution.  Disposal  of  cases  during  the  year  is  shown 
in  Table  3.  In  90  cases,  because  of  lack  of  evidence,  youthfulness  of  the 
accused,  or  other  satisfactory  reasons,  action  was  not  recommended.  Fines  and 
costs  ranging  from  $1  to  $300  and  aggregating  $5,802.75  were  imposed  by  the 
Federal  courts,  jail  sentences  of  1  day  to  6  months  were  imposed  in  12  cases, 
and  9  defendants  were  placed  on  probation  for  6  months  to  2  years.  Sentence 
was  suspended  in  43  cases ;  fines  were  suspended  in  6 ;  and  jail  sentences  in  4. 

Table  3. — Cases  of  violation  of  the  migratory -bird  treaty  act  disposed  of  during 
the  fiscal  year,  and  cases  still  pending  June  30,  1932 


Cases  disposed  of 

Number 

Cases  pending 

Number 

Convictions.  ...        ...     ..  

316 

65 

8 

2 

34 

1 

Pending  from  former  vear 

382 

410 

Total 

Disposed  of..  ...        . 

No  bills  found ...  ..  --- 

792 

Nolle-prosse _.__.___.___ 

426 

Total 

426 

366 

Migratory  game  birds  of  an  estimated  value  of  $1,200  were  seized,  and  such 
as  could  be  utilized  for  food  were  donated  to  hospitals  and  other  public 
charitable  institutions. 

An  outstanding  violation  successfully  prosecuted  during  the  year  involved 
the  possession  and  transportation  in  Illinois  during  the  close  season  of  more 
than  500  ducks  by  three  hunters,  two  of  whom  in  previous  years  had  been 
apprehended  and  prosecuted  in  Federal  court  for  other  violations  of  the 
migratory  bird  treaty  act.  The  dead  birds  were  seized  for  use  as  evidence. 
The  United  States  commissioner  before  whom  the  defendants  were  arraigned 
fixed  bonds  -  at  $5,000  each.  In  Federal  court  one  of  the  defendants  plead 
guilty  and  was  fined  $300  and  sentenced  to  six  months  in  jail.  The  cases 
against  the  other  two  defendants  were  pending  at  the  close  of  the  year. 

Among  other  defendants  successfully  prosecuted  were  five  in  Louisiana, 
sentenced  to  30  days  in  jail  for  possessing  ducks  in  close  season,  and  one  in 
Tennessee,  fined  $100  for  hunting  coots  from  a  motor  boat. 

UPPER    MISSISSIPPI    RIVER    REFUGE    CASES 


Eleven  new  cases  of  violation  of  the  Upper  Mississippi  River  Wild  Life  and 
Fish  Refuge  act  were  submitted  for  prosecution.  Seven  of  these  were  termi- 
nated, 2  by  fines,  4  by  jail  sentences  of  5  to  10  days,  and  1  by  a  suspended 
fine  and  probation  for  1  year.  Five  other  cases  reported  previously  were  also 
terminated  by  the  imposition  of  fines,  which  with  costs  aggregated  $256.64. 
Thirteen  persons  were  apprehended  by  reservation  rangers  on  this  refuge  for 
violating  State  game  and  fish  laws,  and  all  were  prosecuted ;  the  fines  imposed 
in  12  cases  totaled  $679,  and  in  1  case  the  defendant  was  sentenced  to  60  days 
in  jail.     One  defendant  appealed. 

INTERSTATE   COMMERCE   IN   WILD  BIRDS  AND   MAMMALS 

Extensive  field  inspections  under  the  Lacey  Act,  regulating  the  interstate 
shipment  by  common  carrier  of  dead  bodies  or  parts  thereof  of  wild  birds 
and  mammals,  were  conducted  at  receiving  centers  in  15  States.  Many  of  the 
investigations  relating  to  particular  shipments  were  made  in  cooperation  with 
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the  States  in  response  to  requests  received  from  game  commissions,  and  some 
resulted  in  the  discovery  of  violations  pertaining  to  the  illegal  traffic  in 
fur-animal  pelts. 

Prosecutions  for  violation  of  the  Lacey  Act  are  based  mainly  upon  infrac- 
tions of  State  law.  Information  pertaining  to  shipments  that  contained  skins 
of  animals  illegally  taken  or  transported  was  submitted  to  38  States,  and  the 
returns  received,  covering  prosecution  in  State  court  of  147  cases,  on  informa- 
tion originally  so  furnished,  disclosed  fines  aggregating  $3,874.90,  and  costs  of 
$896.25.     Two  violators  were  given  jail  sentences  of  30  days  each. 

Evidence  in  connection  with  418  violations  of  State  game  laws,  involving 
all  classes  of  offenses  other  than  interstate  shipments  of  skins  of  fur  animals, 
was  furnished  to  the  game  departments  of  28  States.  As  a  result  of  prosecu- 
tion of  these  offenders  in  State  courts  fines  and  costs  aggregating  $13,466.72 
were  imposed.  Four  defendants  were  given  suspended  sentences.  Nineteen 
persons  found  guilty  were  required  to  serve  jail  sentences  ranging  from  10 
days  to  6  months  each. 

PERMITS   ISSUED   TO   POSSESS   MIGRATORY   BIRDS 

Under  regulations  8  and  9  of  the  migratory  bird  treaty  act  regulations,  provi- 
sion is  made  for  the  issuance  of  permits  to  take,  possess,  buy,  sell,  exchange, 
and  transport  migratory  waterfowl  for  propagation ;  and  to  take,  possess,  buy. 
sell,  exchange,  and  transport  migratory  game  and  nongame  birds  for  scientific 
purposes.  The  number  of  such  permits  outstanding  at  the  close  of  the  year, 
including  permits  issued  during  the  year,  was  as  follows :  Scientific  collecting, 
2,209 ;  scientific  possession,  including  taxidermist.  489  ;  special  scientific  posses- 
sion, 1,119;  bird  banding,  2,264;  propagating  (possession  and  sale),  4.404: 
taking  for  propagation,  112. 

Reports  submitted  by  permittees  covering  activities  conducted  during  the 
calendar  year  1931  show  66,620  wild  ducks  raised  in  captivity,  of  which  65,533 
were  mallards  and  black  ducks,  and  the  others  mainly  teals,  redheads,  gadwalls, 
canvasbacks,  scaups,  shovellers,  and  baldpates.  The  number  of  wild  geese  raised 
during  the  year  was  5,148,  an  increase  of  157  over  last  year.  Migratory  birds 
propagated  and  reported  sold  during  the  year  included  9.483  ducks  and  105 
geese  for  food  and  12,473  ducks  and  3,229  geese  for  propagation. 

IMPORTATIONS  OF  FOREIGN  SPECIES 

Notwithstanding  the  general  depression  during  the  past  year,  the  total  num- 
ber of  foreign  birds  imported  was  well  over  half  a  million.  This,  however, 
represents  a  decrease  of  about  21  per  cent  from  the  previous  year  and  about 
37  per  cent  from  1930,  the  year  of  maximum  imports.  On  account  of  reduced 
funds,  there  was  a  decreased  demand  for  game  birds,  such  as  quail  and  Hun- 
garian partridges  for  restocking,  and  for  cage  birds  for  zoological  gardens  and 
private  aviaries.  Among  other  factors  in  the  decrease  were  restrictions  on 
importation  of  parrots  and  high  export  duties  on  Mexican  quail. 

The  number  of  importation  permits  issued  during  the  year  was  1.150,  a 
decrease  of  79  from  that  of  the  preceding  year,  and  the  shipments  inspected  at 
various  ports  of  entry  decreased  from  502  to  407.  In  addition  10  permits  were 
issued  at  Honolulu,  Hawaii,  for  the  entry  of  83  miscellaneous  birds.  The  total 
number  of  foreign  birds  imported  was  518,330,  of  which  5,328  were  without 
permit,  many  of  them  being  brought  in  under  declaration  of  passengers'  bag- 
gage. Importations  under  permit  comprised  416,389  canaries,  17,602  parrots, 
39,131  quail,  and  39,880  miscellaneous  species.  These  figures  represent  a  de- 
crease of  109.040  canaries,  20,905  parrots,  581  Mexican  quail,  and  12.512  miscel- 
laneous birds  from  corresponding  figures  of  the  previous  year. 

BEARS 

As  indicated  in  the  last  annual  report,  the  importation  of  bears  continues 
to  show  a  decided  increase — in  1930  permits  were  issued  for  102;  in  1931,  for 
170;  and  during  the  past  year,  for  190.  Most  of  the  entries  were  black  bears 
for  exhibition  or  as  pets,  brought  in  from  Canada  when  only  a  few  months  old. 
Importations  this  year  were  consigned  mainly  to  the  New  England  and  Middle 
States,  with  a  few  to  Illinois,  Indiana,  Michigan,  Missouri,  Ohio,  and  Virginia. 
The  largest  importations  were  made  to  New  Jersey  (113)  and  Pennsylvania 
(15),  chiefly  to  dealers.  Shipment  to  these  points  indicates  that  the  bears  can 
thus  be  obtained  more  easily  or  cheaply  than  from  local  sources. 
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MONKEYS 

More  than  half  the  (5,171  monkeys  imported  during  the  year,  most  of  them 
arriving  at  New  York,  were  rhesus  monkeys  from  India,  which  are  utilized 
largely  for  laboratory  experimental  purposes  and  for  exhibition.  The  largest 
shipment  contained  509,  and  there  were  several  of  250  or  more.  There  were 
also  a  number  of  monkeys  brought  in  from  the  Philippines  and  from  Java. 
Anthropoid  apes  were  represented  by  chimpanzees  and  gibbons,  and  Old  World 
baboons  by  chacma,  golden,  hamadryas,  Rhodesian,  and  sphinx  baboons. 
Among  interesting  species  of  American  monkeys  were  marmosets,  capuchins, 
ringtails,  the  wflblly  monkey,  and  the  snki. 

MEXICAN   QUAIL 

Comparatively  few  quail  were  received  from  Mexico  this  year,  notwithstand- 
ing the  fact  that  the  authorities  granted  concessions  for  the  export  of  130,000. 
Six  concessionaires  operated  under  Mexican  permits  (4  at  Laredo,  1  at  Browns- 
ville, and  1  at  Eagle  Pass),  and  the  total  number  of  birds  entered  was  39,131. 
or  about  600  less  than  in  1931.  More  than  five-sixths  of  the  total  number  were 
entered  at  Laredo,  4.025  at  Brownsville,  and  1.400  at  Eagle  Pass.  Most  of  the 
birds  were  shipped  to  five  States :  Pennsylvania,  12,205 ;  Kansas,  7,736 ;  Ten- 
nessee, 5,505;  Texas,  5,442;  and  Mississippi,  2.869.  Various  other  States  re- 
ceived small  shipments,  totaling  about  5.300.  No  case  of  quail  disease  was 
reported  in  any  of  the  imported  birds.  The  total  number  imported  from 
Mexico  during  the  21  years  that  quail  have  been  admitted  under  permit  is 
approximately  692,000. 

HUNGARIAN  PARTRIDGES 

Entries  of  Hungarian  partridges  for  the  year  numbered  approximately  6,615. 
a  decrease  from  last  year,  due  chiefly  to  lack  of  funds  for  purchase  by  game 
commissions  and  associations  and  also  to  the  difficulty  in  procuring  breeding 
stock  in  certain  European  countries.  High  prices  too  have  tended  to  diminish 
importations,  though  the  birds  are  in  great  favor  in  some  sections.  For  the  19 
years  for  which  figures  are  available,  about  270,000  partridges  have  been 
imported — less  than  half  the  number  of  quail  brought  from  Mexico  in  21  years. 
Quail  and  partridges  are  used  for  restocking  different  regions — quail  mostly  in 
the  South,  and  partridges  in  the  Northwest  and  in  a  few  of  the  Northern  States. 

FLAMINGOES   FROM   CUBA 

The  importation  of  certain  birds  from  Cuba,  including  about  100  flamingoes, 
which  are  specially  protected  under  Cuban  law,  has  been  the  subject  of  much 
correspondence  during  the  past  year.  Importers,  especially  in  Florida,  seem  to 
be  desirous  of  obtaining  flamingoes,  notwithstanding  the  fact  that  before  they 
.can  be  captured  and  exported  a  permit  must  be  obtained  from  the  Cuban  authori- 
ties, a  certificate  from  the  United  States  consul  at  Habana,  and  in  some  cases  a 
permit  from  the  States  to  which  consigned.  Most  of  the  entries  were  made  at 
ports  in  southern  Florida  or  at  New  York.  Unfortunately,  few  of  the  imported 
birds  are  shipped  to  sections  where  they  have  any  chance  of  maintaining  them- 
selves under  natural  conditions.  Originally  they  were  found  only  in  the  ex- 
treme southern  part  of  Florida,  chiefly  in  the  Cape  Sable  section.  Most  of 
them  are  intended  merely  for  exhibition  and  are  kept  in  captivity  under  condi 
tions  that  are  unfavorable  for  longevity.  So  far  as  known  no  American 
flamingoes  have  ever  bred  in  captivity  in  this  country. 

CAGE   BIRDS 

Importations  of  canaries  were  rather  irregular  and  declined  about  109.000. 
notwithstanding  artificial  stimulus  to  the  trade  through  importations  of  a  large 
number  of  cheap  canaries  brought  in  for  the  holiday  trade  and  sold  at  reduced 
prices.     The  total  number  for  the  year  was  417,684. 

The  numbers  of  parrots  and  parrakeets  imported  during  the  fiscal  years  1930 
and  1931  were  69,673  and  38,595.  respectively.  The  number  imported  in  1932 
was  20,167,  of  which  3,115  were  parrots  and  17,052  parrakeets.  Fifty  species 
were  represented,  of  which  7  were  cockatoos,  6  macaws,  5  Amazons,  5  Platycer- 
eus,  and  3  Trichoglossus.  The  genera  of  parrakeets  represented  were  Agapornis, 
183 ;  Brotogerys,  467  :  Eupsittula.  28 :  Melopsittacus,  10,063  ;  Neophema,  4 ;  Neo- 
nanodes.  5:  Pionites,  2:  Psittacula,  367.    The  species  represented  by  the  largest 


30        ANNUAL  REPORTS  OF  DEPARTMENT  OF  AGRICULTURE,   193  2 

number  was  Melopsittacus  undulatus,  10,063;  Amazon.a  auropalliata,  400;  and 
Psittaeula  p.  vivida,  363.  Species  represented  by  more  than  50  individuals  were 
Agapomis  lilianae,  67;  Trichoglossus  novaehollandiae,  80;  and  Agapomis  ni- 
grigenis,  54.  One  of  the  largest  collections  in  the  United  States,  that  in  the 
New  York  Zoological  Park,  now  has  about  80  species  on  exhibition,  which,  how- 
ever, is  a  little  less  than  half  of  those  ever  imported  in  the  United  States; 
of  these,  only  50  represent  species  imported  this  year. 

RARE   BIRDS 

Among  the  more  noteworthy  of  the  rare  birds  imported  during  the  year  may 
be  mentioned  the  buff-winged  trumpeter  (Psopliia  ochroptera) ,  from  Brazil; 
5  elegant  grass  parrakeets  (Neonanodes  elegans),  from  Australia;  11  Fiji 
Island  pigeons  (Columba  vitiensis)  ;  85  bleeding-heart  doves  (Gallicolumba 
crinigera),  from  the  Philippines;  4  tanagers  (3  Calospiza  desmaresti  and  1 
C.  atricapilla),  from  Venezuela;  and  birds  of  paradise  of  three  genera — 
Emperor  of  Germany  (Paradisaea  gulielmi) ,  Lord  Rothschild  {Astrapla  roth- 
schildi),  and  the  long-tailed  superb  bird  of  paradise  (Lophornis  superba  lati- 
pennis).  Mention  may  also  be  made  of  the  fact  that  16  species  of  birds  of 
paradise  were  on  exhibition  in  New  York  in  December,  1931. 

CONSERVATION  OF  ALASKAN  WILD  LIFE 

Administration  of  the  Alaska  game  law  has  been  facilitated  by  the  amend- 
ments to  the  law  passed  in  1931,  and  the  law  as  amended  is  making  for  satisfac- 
tory progress  in  the  conservation  of  the  great  game  resources  of  the  Territory. 
In  an  effort  to  afford  relief  to  the  trappers,  who  in  recent  seasons  have  suffered 
hardships  because  of  low  prices  and  scarcity  of  other  furs,  an  open  season 
on  beaver  was  continued  in  five  of  the  eight  districts  of  the  Territory.  A  bag 
limit  of  15  a  season  was  set,  except  in  district  7,  where  it  was  restricted  to 
10.  Three  districts  remain  closed — No.  1  (southeastern  Alaska),  No.  3  (Alaska 
Peninsula  and  Kodiak  Island  group),  and  No.  8  (the  Arctic  drainage).  An 
open  season  on  marten,  with  a  bag  limit  of  10,  is  provided  in  district  7  (the 
Fort  Yukon  region). 

In  addition  to  lengthening  slightly  the  seasons  on  fox,  lynx,  mink,  land  otter, 
and  weasel  in  district  2  (including  the  drainage  to  Prince  William  Sound  and 
Cook  Inlet),  adjustments  were  made  in  the  open  seasons  on  muskrats  in  all 
districts  to  conform  better  to  climatic  conditions.  In  the  realignment  of  the 
fur  districts  last  year  a  uniform  season  was  prescribed  for  muskrats,  with  the 
realization  that  later  changes  would  be  necessary,  to  be  based  on  the  best 
information  obtainable  by  investigation  and  from  trappers  and  local  residents 
of  the  various  sections. 

For  the  conservation  of  moose,  a  closed  area  was  established  in  the  Skilak 
Lake  and  Kenai  River  region  of  the  Kenai  Peninsula,  west  of  the  Chickaloon 
River.  To  protect  the  herd  of  buffalo  that  was  transplanted  in  the  Territory, 
an  area  between  the  Richardson  Highway  and  the  Delta  River  was  closed  to  all 
hunting.  Mountain  sheep  were  further  protected  by  reducing  the  season  limit 
on  the  Kenai  Peninsula  for  nonresidents  from  two  rams  to  one. 

There  was  much  agitation  during  the  year  for  the  establishment  of  a  national 
park  on  Admiralty  Island  in  the  Tongass  National  Forest  of  southeastern 
Alaska  to  provide  a  sanctuary  for  large  brown  and  grizzly  bears.  Extensive 
hearings  on  the  subject  were  held  by  the  Senate  Special  Committee  on  Con- 
servation of  Wild  Life  Resources.  The  committee  approved  plans  that  had 
been  developed  through  cooperation  of  the  Forest  Service,  the  Bureau  of  Biologi- 
cal Survey,  and  the  Alaska  Game  Commission  for  investigating  the  status  of 
bears  on  Admiralty  Island  as  the  basis  for  a  game-management  plan  to  be 
coordinated  with  contemplated  timber  operations,  with  a  view  to  maintaining 
the  bear  population  at  the  productive  capacity  of  the  island.  At  the  close  of 
the  year  plans  were  well  under  way  for  proceeding  with  this  program. 

Further  protection  is  also  contemplated  for  big  brown  bears  by  the  extension 
of  the  Glacier  Bay  National  Monument  closed  area  to  include  lands  in  the 
vicinity  of  the  monument. 


U.  S.  GOVERNMENT  PRINTING  OFFICE:  1931 


DEC 

&K*mm  station  nut 
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United  States  Department  of  Agriculture. 

Bureau  of  Chemistry  and  Soils, 
Washington,  D.  C,  August  31,  1932. 
Sir  :  I  present  herewith  the  report  of  the  Bureau  of  Chemistry  and 
Soils  for  the  fiscal  year  ended  June  30,  1932. 
Respectfully, 

Henry  G.  Knight, 

Chief  of  Bureau. 
Hon.  Arthur  M.  Hyde, 

Secretary  of  Agriculture. 


INTRODUCTION 

The  Bureau  of  Chemistry  and  Soils  directs  its  efforts  toward  the  conserva- 
tion and  more  profitable  utilization  of  the  soil  resources  of  the  United  States 
and  to  the  conversion  of  farm  products,  by-products,  and  residues  into  farm 
profits.  The  primary  activity  is  applying  scientific  knowledge  to  those  prob- 
lems that  have  a  direct  bearing  upon  the  stabilization  and  prosperity  of  Ameri- 
can agriculture.  Some  of  these  problems  are :  Classification  of  land ;  reduction 
of  losses  from  soil  erosion ;  maintenance  of  soil  fertility ;  profitable  utilization 
of  crop  surpluses  and  farm  wastes ;  better  adaptation  of  some  farm  products 
to  market  or  industrial  requirements ;  development  of  uses  for  heretofore  un- 
utilized plants ;  discovery  of  new  uses  for  minor  crops  to  replace  overproduced 
crops;  development  and  substitution  of  domestic  for  imported  agricultural 
products ;  and  protection  of  agricultural  products  and  property  from  loss  and 
destruction. 

There  is  little  question  of  the  desirability  or  even  the  necessity  of  classifying 
agricultural  land  if  agricultural  efficiency  is  to  be  increased.  Adapting  our 
agriculture  to  meet  our  domestic  needs  and  at  the  same  time  putting  lands  to 
uses  for  which  they  are  best  fitted  under  present  economic  conditions  are 
problems  of  national  importance.  We  have  considerable  evidence  which  indi- 
cates that  the  agricultural  plant  of  the  United  States  is  too  large  to  meet 
present  domestic  demands.  Of  the  350,000,000  acres  of  land  now  in  harvested 
crops,  probably  about  100,000,000  acres  may  be  classed  as  marginal  or  sub- 
marginal  and  would  be  better  adapted  for  other  purposes  such  as  grazing,  for- 
estry, and  recreation.  If  these  marginal  or  submarginal  lands  were  withdrawn 
from  cultivation,  the  total  acreage  of  arable  fields  would  still  be  sufficient  to 
supply  satisfactorily  all  domestic  needs,  and  agriculture  would  be  placed  in  a 
more  stable  condition.  Further,  better  information  on  the  adaptability  of  the 
remaining  250,000,000  acres  is  decidedly  important  in  avoiding  overproduction 
of  certain  commodities  and  giving  best  returns  to  the  farmer.  More  than  50 
per  cent  of  the  agricultural  area  of  the  country  has  been  surveyed  and  mapped 
and  the  soils  classified  in  sufficient  detail  for  the  purpose  of  making  a  land 
classification.  This  work  has  been  carried  on  by  this  bureau  in  cooperation 
with  the  several  States. 

Already  more  than  21,000,000  acres  of  land  in  the  United  States,  formerly  in 
cultivation,  has  been  rendered  useless  for  agricultural  purposes  by  soil  erosion. 
The  surface  soil  has  been  washed  or  completely  removed  from  many  more  mil- 
lions of  acres,  markedly  reducing  the  agricultural  value  and  spreading  distress 
143557—32 
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over  large  areas.  What  nature  has  required  thousands  of  years  to  produce, 
man  has  destroyed  in  the  course  of  one  or  two  generations.  Notwithstanding 
our  present  abundant  supply  of  arable  land  this  erosional  destruction  can  not 
continue  without  imperiling  the  most  vital  resource  of  the  Nation.  This  bureau, 
in  cooperation  with  the  Bureau  of  Agricultural  Engineering,  is  carrying  on 
investigations  in  developing  satisfactory  and  efficient  methods  of  reducing  this 
enormous  loss. 

At  the  same  time,  the  soils  of  many  areas  are  becoming  less  fertile,  because  of 
soil  washing,  cropping,  and  other  influences,  while  at  all  times  agricultural  in- 
dustry is  being  brought  to  a  higher  stage  of  efficiency.  Critical  studies  of  fer- 
tilizer requirements  based  on  soil  type  are  needed,  as  are  studies  of  methods 
that  will  decrease  the  cost  of  producing  fertilizer  materials.  Already,  striking 
discoveries  and  developments  have  been  made  by  the  bureau.  In  former  years 
organic  fertilizers,  Chilean  nitrate,  leguminous  crops,  or  stable  manure  were 
depended  upon  for  nitrogen ;  to-day  there  are  a  number  of  sources,  not  the 
least  of  which  is  the  production  of  synthetic  nitrogen,  which  make  this  country 
independent  of  foreign  countries  in  securing  such  materials,  and  cheaper 
methods  for  the  production  of  phosphatic  and  potash  fertilizers  are  now  being 
developed. 

Knowledge  of  the  food  requirements  of  plants  and  the  fertilizer  deficiency  of 
soils  is  much  greater  than  it  was  a  few  years  ago.  Recent  work  of  this  bureau 
has  indicated  quite  clearly  that  certain  elements,  formerly  not  considered  nec- 
essary, are  absolutely  essential  for  healthy  plant  growth.  Critical  studies  of 
these  minor  soil  amendments  are  being  made. 

BETTER  UTILIZATION   OF   AMERICAN  CROPS 

While  crops  are  produced  primarily  for  food,  feed,  or  fiber,  there  is  an  ever- 
widening  industrial  utilization  of  certain  crops.  Corn  is  now  converted  into  its 
constituents — starch,  oil,  etc. — -and  by  conversion  methods  these  basic  materials 
find  markets  in  new  forms  such  as  corn  sirup,  corn  sugar,  cattle  feed,  etc.  Cot- 
tonseed, formerly  a  waste  product,  now  yields  linters,  hulls,  oil,  cattle  feed,  and 
fertilizers  as  basic  materials ;  and  from  these  are  derived  30  or  more  industrial 
products,  among  them  rayon  and  cottonseed  oils.  In  this  manner  industry 
creates  outlets  for  surpluses  and  farm  wastes. 

While  there  is  a  limit  to  the  amount  of  foodstuffs  which  a  nation  can  con- 
sume, there  seems  to  be  no  limit  to  the  utilization  of  farm  products  for  other 
purposes.  Every  new  use  developed  for  a  farm  crop  or  a  farm  surplus  widens 
the  market  and  increases  the  demand  for  the  products  of  agriculture. 

The  potential  possibilities  of  capitalizing  the  fruits  of  research  in  this  field 
are  exceedingly  great.  In  the  development  of  industrial  uses  for  agricultural 
materials  a  study  often  shows  that  a  particular  product  can  be  changed  to  meet 
better  the  demand  of  industry. 

The  bureau  has  focused  its  attention  chiefly  upon  the  problems  relating  to 
farm  products  that  are  outstanding  in  national  importance,  determining  their 
chemical  composition  and  seeking  new  methods  and  processes  of  utilizing  them. 
The  15  leading  crops  of  the  United  States,  in  the  order  of  their  monetary  value 
for  1930  according  to  the  latest  statistical  reports  of  the  department,  are  given 
in  Table  1. 

Table  1. — Production  and  value  of  15  leading  crops,  1930 


Crop 

Production 

Value 

Crop 

Production 

Value 

Million 

Million 

dollars 

dollars 

Corn 

-bushels.  . 

2, 060, 185,  000 

1,349 

Oranges 

...  boxes . . 

i  54,  559,  000 

191 

Hay      (tame 

and 

Barley 

_  bushels .  _ 

304,601,000 

118 

wild) 

tons.- 

74,  214,  000 

877 

Apples 

....do—. 

101,  004,  000 

94 

Cotton: 

Sugar  beets 

tons.. 

9, 199,  000 

66 

Fiber 

bales. . 

13,  932,  000 

}            793 

Tomatoes 

—  .do-- 

2,  218,  828 

54 

Seed 

tons.. 

6, 185,  000 

Dry  beans 

.  bushels  _  _ 

23,  063,  000 

54 

Wheat 

.  bushels.. 

858, 160,  000 

515 

Grapefruit 

...  boxes. . 

18,  690,  000 

50 

Oats 

_-..do-.-. 

1,  277,  764,  000 

403 

Sweetpotatoes.. 

.bushels.. 

53,  663,  000 

48 

Potatoes 

....do.... 

333,  210,  000 

297 

- pounds .  . 

1,  635,  210,  000 

211 

Total 

5.119 

Estimated. 
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As  a  preface  to  the  more  detailed  account  of  this  bureau's  various  activities 
during  the  past  year,  the  following  brief  paragraphs  list  phases  of  agriculture 
in  which  the  work  of  the  bureau  bears  an  important  relation  to  each  of  these  15 
leading  farm  crops  of  the  United  States. 

Corn. — Utilization  of  cornstalks  for  fiber  board;  utilization  of  corncobs  for 
furfural  production;  utilization  of  the  lignin  of  cornstalks  in  producing  dye- 
stuffs,  chemicals,  and  other  useful  commodities ;  investigation  of  the  food 
value  of  the  proteins  of  corn ;  utilization  of  corn  sugar  in  producing  citric  acid, 
gluconic  acid,  and  other  useful  chemicals,  by  means  of  the  fermentative  action 
of  microorganisms ;  prevention  of  rancidity  in  corn  products  ;  utilization  of  corn 
meal  and  corn  flour  in  commercial  bread  and  cake  making;  prevention  of 
losses  from  dust  explosions  in  corn-products  plants ;  improvement  in  clarifying 
conversion  liquors  for  manufacture  of  corn  sirup  and  corn  sugar. 

Hay. — Investigation  of  the  losses  which  result  from  the  spontaneous  heating 
and  ignition  of  hay  and  the  discovery  of  methods  for  reducing  the  annual  losses, 
direct  and  indirect,  from  this  cause,  which  are  estimated  to  exceed  $80,000,000 
a  year ;  investigation  of  the  hay  losses  caused  by  rain. 

Cotton. — Cultural  practices  and  fertilizer  treatment  to  combat  the  ravages 
of  root  rot  of  cotton ;  studies  of  cropping  systems  and  cultural  methods  of 
checking  erosion  on  cotton  lands ;  effect  of  placement  on  the  efficiency  of 
commercial  fertilizer  used  for  cotton  and  the  response  of  different  soil  types ; 
study  of  the  composition  of  the  cotton  plant ;  improvement  of  methods  for 
analyzing  and  evaluating  cottonseed ;  study  of  the  composition  of  cottonseed 
oil  and  of  methods  for  improving  its  quality ;  improvement  of  the  feeding  value 
of  cottonseed  products ;  investigation  of  the  food  value  of  cottonseed  proteins ; 
prevention  of  losses  from  fires  in  cotton  gins  and  cotton-oil  plants ;  study  of 
the  use  of  cottonseed  flour  by  commercial  bakeries  as  an  adjunct  in  making  a 
higher-protein  bread ;  investigations  in  improving  the  quality  of  calcium  arsenate 
as  an  insecticide  for  controlling  the  cotton  boll  weevil ;  studies  upon  the  water- 
proofing, fireproofing,  and  mildew  proofing  of  cotton  fabrics. 

Wheat. — Study  of  the  food  value  of  wheat  bran  and  wheat  proteins;  increas- 
ing the  protein  content  of  wheat ;  improving  the  baking  qualities  of  wheat  flour  ; 
industrial  utilization  of  wheat  straw  in  producing  fiber  board,  paper,  gas, 
chemicals,  etc. ;  prevention  of  dust  explosions  in  threshing  machines  and  grain 
elevators ;  study  of  environment  on  the  composition  and  baking  quality  of 
wheat  products ;  study  of  the  utilization  of  wheat  germ  in  commercial  baking ; 
prevention  of  spoilage  of  wheat-flour  products  as  a  result  of  rancidity. 

Oats. — Study  of  the  food  value  of  oat  proteins;  utilization  of  oat  hulls  in 
producing  furfural  and  other  products  ;  utilization  of  oat  straw ;  prevention  of 
losses  from  dust  explosions  in  cereal  mills  and  feed-grinding  plants. 

Potatoes. — Utilization  of  surplus  and  cull  potatoes  in  starch  production ; 
dehydration  of  potatoes  ;  study  of  the  food  value  of  potato  proteins ;  utilization 
of  potato  flour  and  potato  starch  in  commercial  baking;  determination  of  the 
relative  efficiency  of  concentrated  fertilizers  and  the  best  methods  of  placement 
in  several  of  the  more  important  potato-producing  areas ;  special  consideration 
of  potash  hunger  and  magnesium  deficiency  with  reference  to  soil  type. 

Tooaeco. — Study  of  the  nicotine  of  tobacco  as  an  insecticide;  study  of  new 
insecticides  for  controlling  tobacco  pests ;  prolonging  the  life  of  shade  cloth 
used  in  growing  tobacco. 

Oranges. — Utilization  of  surplus  and  cull  oranges  in  manufacture  of  orange 
juice,  orange  oil,  cattle  feeds,  etc. ;  chemical  composition  of  oranges  as  affected 
by  spraying,  freezing,  etc. ;  vitamins  of  oranges ;  improvement  of  food  value  of 
oranges ;  improvement  of  color  of  oranges  by  ethylene  treatment  and  effect  of 
this  upon  the  vitamin  content  of  oranges ;  study  of  fumigants  and  oil  emulsions 
for  controlling  insects  that  infest  orange  trees ;  utilization  of  orange  oil  and 
orange  peel  in  commercial  cake  making ;  determination  of  the  effect  of  com- 
mercial fertilizers,  including  the  minor  elements,  upon  yield  and  quality  of 
oranges  and  other  citrus  fruits  with  reference  to  soil  type. 

Barley. — Investigations  on  the  chemical  composition  of  American  barleys 
and  of  the  malts  made  from  them;  investigation  of  the  process  of  pearling 
barley. 

Apples. — Utilization  of  pomace  and  apple  waste ;  improvements  of  processes 
for  dehydrating  apples ;  production  of  apple  cider  and  vinegar ;  removal  of  spray 
residues  from  apples ;  investigation  of  new  insecticides  for  controlling  insects 
infesting  apple  orchards;  production  of  ursolic  acid  from  apple  skins  and  its 
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utilization  in  varnish  manufacture ;  in  connection  with  the  soil  survey,  detailed 
studies  of  the  adaptation  of  soil  type  to  varieties  of  apples  as  well  as  the  effect 
of  soil  characteristics  upon  tree  growth  and  fruiting. 

Sugar  beets. — Studies  of  fertilizer  requirements  of  the  principal  soil  types 
used  for  growing  sugar  beets,  including  the  effect  upon  purity  of  juice  as  well 
as  upon  yield ;  investigations  of  chemical  composition  of  sugar  beets  and  other 
factors  which  influence  the  process  of  manufacturing  beet  sugar,  made  with  the 
object  of  increasing  yield  of  sugar  and  improving  its  quality ;  utilization  of 
sugar-beet  residues ;  effect  of  storage,  freezing,  and  other  conditions  upon 
composition  of  sugar  beets. 

Tomatoes. — Improvement  of  processes  for  canning  and  utilizing  tomatoes; 
manufacture  of  tomato-seed  oil ;  pigments  of  the  tomato ;  vitamins  of  tomatoes ; 
benefit  of  growing  tomato  seedlings  in  a  rich  medium  before  transplanting. 

Dry  oeans. — Food  value  of  bean  proteins ;  utilization  of  bean  flour  for  increas- 
ing the  protein  content  of  commercial  bakery  products. 

Grapefruit. — Utilization  of  cull  and  surplus  grapefruit ;  canning  of  grape- 
fruit ;  maturity  standards  for  grapefruit. 

Sweetpotatoes. — Utilization  of  cull  and  surplus  sweetpotatoes  in  producing 
high-quality  starch ;  study  of  the  proteins  of  the  sweetpotato ;  utilization  of 
sweetpotatoes  in  manufacture  of  malt  sirups ;  studies  of  fertilizer  requirements 
of  soils  in  the  principal  sweetpotato-growing  regions. 

While  much  research  work  of  the  bureau  is  concentrated  upon  the  crops  of 
chief  monetary  importance,  a  great  deal  of  investigation  is  also  devoted  to  other 
farm  crops  not  enumerated  in  the  preceding  list  (such  as  vegetable  tanning 
materials,  peaches,  lemons,  rice,  peanuts,  soybeans,  honey,  cane  and  maple 
sugar,  cane,  maple,  and  sorghum  sirups,  etc.),  the  total  annual  production  of 
which  for  1930  had  a  market  value  of  over  $225,000,000. 

Other  activities  of  the  bureau,  while  not  directly  related  to  crop  production, 
nevertheless  have  an  important  relationship  to  utilization  of  products  either 
grown  or  produced  on  the  land.  Among  the  more  important  of  these  products 
are  domestic  hides  and  skins,  which  have  an  estimated  annual  value  of  approxi- 
mately $150,000,000,  and  naval  stores  (turpentine  and  rosin  from  turpentine 
farms),  with  an  estimated  annual  value  of  over  $50,000,000.  Some  of  the 
accomplishments  of  the  bureau  in  these  fields  are  briefly  summarized  as  follows  : 

Hides  and  skins. — Studies  on  taking  off,  curing,  and  handling  hides  and  skins 
have  resulted  in  improvement  in  the  quality  of  these  necessary  raw  materials 
for  making  shoes  and  other  leather  goods. 

Naval  stores. — The  development  of  the  steam  still  from  the  fire  still  com- 
monly used  in  the  United  States  has  given  large  naval-stores  operators  equip- 
ment that  yields  them  higher  grades  of  rosin  at  lower  cost.  For  the  small 
producers  an  improved  type  of  fire-still  setting  has  accomplished  the  same  end. 
The  naval-stores  operator,  using  the  still  best  adapted  to  his  needs,  can  improve 
the  grades  of  his  rosin  and  produce  it  at  reduced  cost. 

The  total  annual  value  of  the  farm  products  of  the  United  States  that  are 
being  investigated  by  the  bureau  exceeds  $5,500,000,000,  according  to  the  census 
report  for  1930.  Federal  funds  expended  by  the  Bureau  of  Chemistry  and 
Soils  in  studying  problems  relating  to  the  chemical  composition  and  the  utiliza- 
tion of  products  which  make  up  so  large  a  proportion  of  our  national  wealth 
amount  to  only  about  0.01  per  cent  of  this  sum. 

DEVELOPING    NEW    USES    FOR    AMERICAN    CROPS 

A  critical  study  of  native  plants  not  utilized  at  present  offers  a  very  enticinjr 
field  for  possible  profits.  Some  of  these  plants  were  used  as  food  by  the  Indians 
before  the  advent  of  the  white  man,  others  were  recognized  as  having  inseeti- 
cidal  or  piscicidal  properties,  and  still  others  were  once  used  for  their  active 
ingredients  as  medicines.  Investigations  carried  on  by  the  bureau  thus  far 
show  possibilities  of  again  making  use  of  some  of  these  plants.  This,  together 
with  the  discovery  of  new  uses  for  minor  crops  already  under  cultivation,  may 
be  a  factor  in  replacing  crops  which  are  now  overproduced. 

The  United  States  imports  considerable  quantities  of  agricultural  products, 
such  as  starch,  tannin  extracts,  etc..  which  under  proper  conditions  should  be 
produced  in  this  country.  It  is  highly  desirable  that  the  United  States  be 
free  as  possible  from  dependence  on  foreign  countries  for  agricultural  supplies. 
The  bureau,  therefore,  is  intent  on  developing  domestic  sources  of  such  material. 
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PREVENTING    LOSSES    OF    FARM   PRODUCTS    FROM    FIRES    AND 

EXPLOSIONS 

Enormous  losses  are  caused  annually  by  the  spontaneous  heating  and  ignition 
of  agricultural  products.  Numerous  instances  of  actual  fires  from  such  cause 
are  on  record.  The  estimated  annual  loss  from  farm  fires  is  about  $100,000,000 ; 
a  considerable  portion  of  this  loss  may  be  attributed  to  spontaneous  combus- 
tion. This  represents,  however,  only  a  small  fraction  of  the  total  loss  due  to 
spontaneous  heating.  Haystacks,  grain,  straw,  and  piles  of  manure  may  heat 
to  a  point  at  which  their  value  is  seriously  reduced.  A  critical  study  of  the 
whole  subject  is  being  made  in  the  hope  that  such  losses  may  be  reduced 
effectively. 

Research  on  the  causes  and  prevention  of  dust  explosions  in  the  industrial 
utilization  of  agricultural  materials,  a  subject  of  interest  to  the  bureau  for 
several  years,  is  yielding  very  satisfactory  results.  The  annual  loss  from  such 
explosions  and  their  accompanying  fires  has  been  materially  reduced  because 
preventive  measures  advocated  by  the  bureau  have  been  adopted. 

The  work  of  the  bureau  does  not  have  increased  production  for  its  object, 
but  rather  increased  efficiency  of  production  and  a  gain  in  the  net  return  for 
the  producer,  which,  paradoxical  though  it  may  seem,  eventually  results  in  a 
reduced  cost  of  products  to  the  consumer. 

CHEMICAL  AND  TECHNOLOGICAL  RESEARCH 

CARBOHYDRATE    INVESTIGATIONS 
SUGARCANE 

Work  during  the  1931  sugarcane-grinding  season  was  done  at  the  Houma,  La., 
station  in  cooperation  with  the  Division  of  Soil  Fertility  of  this  bureau  and 
the  Division  of  Sugar  Plant  Investigations  of  the  Bureau  of  Plant  Industry. 
A  preliminary  investigation  was  made  of  the  influence  of  (1)  soil  type, 
(2)  fertilizer,  and  (3)  variety  of  sugarcane  on  the  composition  of  the  juice, 
its  clarification  properties,  the  composition  of  sirups  made  therefrom,  and 
recovery  of  sugar. 

The  results  so  far  obtained  indicate  that  with  canes  of  approximately  the 
same  sucrose  content  the  type  of  soil  has  an  important  influence  on  the  quality 
of  the  juice  and  on  the  yield  and  quality  of  sugar.  In  extreme  cases  variations 
in  soil  type  resulted  in  an  increase  of  as  high  as  100  per  cent  in  the  proportion 
of  nonsugar  compounds  in  the  juice.  The  color  of  the  juice  and  of  sirup  made 
from  it  varied  greatly,  and  in  extreme  cases  was  about  four  times  as  dark  in 
some  juices  as  in  others.  Refining  raw  sugar  produced  from  darker-colored 
juices  is  more  expensive,  and  direct-consumption  white  sugar  from  such  canes 
is  likely  to  be  of  inferior  quality.  Some  juices  contained  three  times  as  much 
silica  and  sulphates  as  did  other  juices.  One  result  of  this  condition  is  exces- 
sive scale  on  heating  surfaces,  which  necessitates  frequent  cleaning  and  addi- 
tional expense  during  evaporation  of  the  juice  for  production  of  sugar.  More- 
over, high  ash  content  is  always  associated  with  a  lower  sugar  yield. 

Although  not  so  pronounced  as  the  differences  resulting  from  variation  in  soil 
type,  marked  differences  in  color  and  nonsugar  content  of  the  clarified  juices 
and  sirups  resulted  from  different  varieties  of  sugarcane  and  from  variations 
in  fertilizers.  These  results  give  a  new  insight  into  the  influence  of  various 
cultural  factors  on  the  composition  of  sugarcane  juice  and  its  suitability  for 
recovery  of  sugar.  Continued  investigations  along  this  line  are  expected  to 
yield  information  that  will  enable  planters  to  effect  additional  economies  in 
growing  sugarcane  for  sugar  production. 

SUGARCANE    SIRUP 

Sugarcane  for  sirup  production  is  grown  on  thousands  of  farms  in  the 
United  States  and  is  a  substantial  cash  crop  on  which  many  small  farmers  place 
great  dependence.  The  farm  price  varies  more  than  200  per  cent,  depending 
on  quality.  The  best  price  is  obtained  only  for  sirup  of  sufficiently  high  quality 
for  direct  consumption.  Sirup  of  lower  grade  is  sold  as  a  raw  material  for 
blending  purposes  and  brings  a  correspondingly  lower  price.  An  estimated 
increase  of  $1,500,000  to  82.000.000  annually  in  the  income  of  farmers  producing 
this  sirup  would  result  if  substantial  improvement  were  made  in  the  approxi- 
mately 60  per  cent  of  the  crop  which  is  marketed. 
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Tests  on  the  use  of  decolorizing  carbon  for  improving  the  color  and  flavor 
of  farm-made  cane  sirup  were  made.  Methods  of  applying  the  carbon  and 
subsequently  removing  it  were  investigated  under  farm  conditions,  and  tests 
were  made  with  farm-sirup  evaporators  of  various  types.  The  use  of  decolor- 
izing carbon  for  improving  the  quality  of  cane  sirup  has  been  found  practicable 
under  certain  conditions  of  operation  and  the  experimental  work  is  being 
actively  continued.  The  composition  and  origin  of  sediments  in  cane  sirup 
"have  been  investigated  and  means  of  eliminating  them  are  being  developed.  An 
improvement  in  the  method  of  applying  invertase  to  prevent  sucrose  crystalliza- 
tion is  being  further  investigated. 

SORGO    SIRUP 

Sorgo  is  grown  for  the  production  of  sirup  on  many  thousands  of  farms  in  the 
United  States.  Recently  the  annual  value  of  sorgo  has  been  estimated  at  about 
$14,500,000  and  that  of  the  sirup  made  from  it  at  more  than  $21,000,000,  repre- 
senting a  considerable  increase  in  value.  At  present  the  price  obtained  by  the 
farmers  varies  over  200  per  cent,  depending  on  quality.  Substantial  improve- 
ment in  the  average  quality  of  the  sirup  marketed  would  increase  the  annual 
return  to  sorgo  growers  by  $1,500,000  to  $2,000,000  a  year. 

The  principal  defects  in  quality  of  the  lower-grade  farm-made  sorgo  sirup  are 
strong  flavor,  dark  color,  turbidity  and  sediment,  occasional  sugaring  (crystal- 
lization of  either  sucrose  or  dextrose),  and  jellying.  Experiments  on  the  use 
of  decolorizing  carbons  to  improve  color  and  flavor  have  been  made  in  the 
same  manner  as  for  sugarcane  sirup.  Particular  attention  has  been  given  to 
eliminating  the  so-called  jellying  of  sorgo  sirup  which  renders  it  practically 
unmarketable,  and  practical  means  applicable  to  farm  conditions  are  being 
devised  to  effect  diastatic  conversion  of  the  starch,  which  is  responsible  for 
the  jellying.  Experiments  were  also  made  on  the  controlled'  use  of  lime  and 
calcium  carbonate  to  improve  the  flavor  of  inferior  grades  of  sorgo  sirup  by 
reducing  excessive  acidity. 

HONEY 

A  method  has  been  devised  for  clarifying  honey  by  electrical  neutralization 
and  flocculation  of  its  colloidal  constituents  by  action  of  colloidal  materials  of 
opposite  electric  charge.  This  treatment  produces  brilliant  clarity,  reduces 
foaming  and  scum  formation,  prevents  granulation  over  long  periods  of  time, 
and  reduces  caramelization  on  heating,  thus  eliminating  objectionable  charac- 
teristics that  have  restricted  the  marketability  of  honey.  Improving  commer- 
cial quality  in  this  manner  would  undoubtedly  widen  the  field  of  use  of  honey 
and  would  be  of  great  financial  benefit  to  the  entire  honey  industry.  The 
obstacle  to  the  immediate  commercial  use  of  this  method  is  the  difficulty  of 
applying  the  flocculating  agent  and  removing  the  resulting  flocculated  material 
without  diluting  and  reconcentrating  the  honey.  A  great  variety  of  methods 
and  technics  for  overcoming  this  difficulty  have  been  tested  with  encouraging 
results. 

MILK   SUGAR 

The  greatest  waste  in  the  dairy  industry  is  that  of  sweet  and  sour  whey. 
Approximately  4.000,000.000  pounds  of  sweet  whey  and  1,500.000,000  pounds  of 
sour  whey  are  produced  annually  by  the  domestic  dairy  industry.  In  addition 
to  casein,  which  is  now  utilized,  the  principal  valuable  constituent  of  whey  is 
milk  sugar.  On  a  basis  of  60  per  cent  recovery,  approximately  165,0001,000 
pounds  of  milk  sugar  could  be  produced  annually  in  the  United  States,  as  com- 
pared with  approximately  10.000,000  pounds  that  were  produced  in  1930. 

The  bureau,  in  cooperation  with  the  Bureau  of  Dairy  Industry,  has  investi- 
gated the  possibility  of  using  milk  sugar  in  certain  confectionery  products. 
By  using  a  substantial  proportion  of  milk  sugar  the  required  physical  charac- 
teristics can  be  obtained,  and  since  milk  sugar  has  only  a  limited  degree  of 
sweetness  these  products  are  free  from  the  excessive  sweetness  to  which  many 
consumers  object.  Milk  sugar  has  valuable  dietetic  properties.  Through  its 
use  bacteria  that  produce  toxic  products  in  the  intestines  may  be  supplanted  by 
bacteria  of  a  type  favorable  to  health.  Another  valuable  characteristic  of  these 
lactose  products  is  their  unusually  high  retention  of  moisture. 

An  investigation  of  various  technical  factors  necessary  to  the  solution  of 
this  problem  has  been  made.     In  cooperation  with  dairy  interests  tests  have 
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been  made  on  various  grades  of  milk  sugar  with  a  view  to  determining  the 
quality  of  milk  sugar  required  for  this  purpose  and  a  suitable  price  at  which 
it  could  be  produced. 

UTILIZATION    OF    CULL   AND    SURPLUS    SWEETPOTATOES 

A  large  proportion  of  field-run  sweetpotatoes  (the  second  largest  vegetable 
crop  in  the  United  States)  grown  for  market  is  graded  out  as  culls  (oversized 
and  undersized)  and  is  largely  wasted.  In  1931  the  proportion  of  culls  was 
reported  to  have  reached  50  per  cent  in  some  localities.  Present  methods  of 
utilizing  culls  are  inadequate. 

The  method  recently  devised  by  the  bureau  for  producing  white  starch  of 
high  quality  from  sweetpotatoes  has  been  improved,  with  the  result  that  the 
yield  has  been  increased,  the  process  simplified,  and  the  quality  of  starch  has 
been  rendered  uniformly  excellent.  Possible  uses  for  this  starch  are  being 
investigated.  In  1929  over  28,000,000  pounds  of  white  potato  starch  was  im- 
ported into  the  United  States  in  spite  of  a  duty  of  1%  cents  per  pound  (subse- 
quently increased  to  2%  cents).  Imported  white  potato  starch,  because  of  its 
superiority  in  quality,  has  been  selling  at  about  one-half  cent  per  pound  above 
the  domestic  product. 

All  but  a  small  proportion  of  the  imported  potato  starch  is  used  in  the  tex- 
tile industry.  It  is  believed  that  sweetpotato  starch  of  a  quality  satisfactory 
for  this  purpose  can  be  produced  at  a  satisfactory  price.  Some  properties  of 
pastes  prepared  from  swTeetpotato  starch,  such  as  viscosity  and  penetrating 
power  in  cotton  yarns,  have  been  investigated,  and  the  results  indicate  that 
this  starch  is  suitable  for  sizing  for  cotton  textiles.  Some  properties  of  sweet- 
potato  starch  have  been  studied  with  an  eye  to  other  possible  uses,  and  an 
investigation  on  modified  starches  and  dextrins  prepared  from  sweetpotato 
starch  has  been  started.  The  purpose  of  these  investigations  is  to  reveal  uses 
that  would  absorb  practically  the  entire  output  of  culls.  It  is  estimated,  on 
the  basis  of  carload  shipments  of  marketable  sweetpotatoes,  that  if  all  sweet- 
potato culls  could  be  sold  at  a  price  equal  to  that  which  they  would  bring  for 
use  in  starch  production,  the  return  to  growers  would  be  increased  by  some 
,$3,000,000  a  year. 

CARBOHYDRATES    IN     WILD    DOMESTIC    PLANTS 

There  are  indications  that  inulin,  a  constituent  of  chicory  root,  is  less  ob- 
jectionable in  the  diet  of  persons  suffering  from  diabetes  than  are  other  carbo- 
hydrates commonly  available.  Diabetes  is  now  so  prevalent  that  a  suitable  car- 
bohydrate diet  is  of  great  importance. 

The  bureau  has  devised  a  method  for  producing  inulin  of  high  purity  by  a 
simple  and  cheap  process  of  crystallization  from  water.  The  most  suitable 
source  for  this  cheap  production  process  is  chicory,  now  grown  in  limited  quan- 
tities in  the  United  States  for  use  as  a  beverage.  About  1,000  pounds  of  inulin 
has  recently  been  prepared  on  a  semi-industrial  scale.  So  far  as  is  known,  this 
is  by  far  the  greatest  quantity  of  inulin  ever  prepared  at  one  time.  Inulin 
is  now  available  only  in  limited  quantity  from  chemical-supply  houses  at  a 
cost  of  about  $30  per  pound.  It  is  planned  to  place  substantial  quantities  at  the 
disposal  of  medical  specialists  on  diabetes,  thus  making  possible  a  definite 
decision  on  its  suitability  in  the  diet  of  diabetics.  If  the  decision  is  favorable, 
the  production  of  inulin  would  not  only  be  of  humanitarian  value  but  would 
also  provide  an  increased  market  for  chicory. 

Other  uses  for  inulin  are  also  being  investigated.  It  seems  possible  that 
this  carbohydrate,  which  bears  somewhat  the  same  relation  to  levulose  as 
starch  does  to  dextrose,  may  prove  to  have  a  substantial  place  in  the  diet  and 
may  possibly  provide  an  additional  and  desirable  variation. 

In  addition  the  carbohydrates  of  15  other  plants  were  investigated.  Those 
of  Carum  gairdneri  were  studied  with  particular  respect  to  starch  and  sucrose 
contents  at  various  stages  of  growth. 

FOOD-RESEARCH    INVESTIGATIONS 

PRESERVATION  OF  FRUIT  JUICES  AND  PULPS 

During  the  past  year  a  very  important  project  was  developed  by  the  bureau 
at  San  Jose,  Calif.,  in  quick  freezing  of  fruit  pulps.  This  material  is  easily 
prepared  by  thoroughly  washing  the  fruit,  pitting  it  if  necessary,  and  passing 
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it  through  a  special  sieve.  The  pulp  is  mixed  with  a  sirup  made  by  dissolving 
granulated  sugar  in  water  by  the  aid  of  heat.  The  amount  of  sirup  added 
varies  according  to  the  acidity,  nature  of  the  fruit,  and  the  purpose  for  which 
the  pulp  is  to  be  used.  Apparently  from  22y2  to  25  per  cent  of  added  sugar 
results  in  a  product  satisfactory  to  the  average  consumer.  The  experiments 
have  included  a  quick  freezing  of  this  sweetened  pulp  at  temperatures  ranging 
from  — 30°  to  — 50°  F.  After  freezing,  the  material  has  immediately  been 
placed  in  cold  storage  at  a  temperature  ranging  from  4°  to  10°.  So  far,  the 
quality  of  the  material  packed  in  cans  has  been  superior  to  that  of  the  material 
put  up  in  paraffined  containers.  Vacuum  closure  improves  some  of  the  prod- 
ucts, especially  those  having  a  tendency  to  darken  when  exposed  to  air.  The 
fruits  used  were  apricots,  peaches,  pears,  plums,  prunes,  cherries  (canned), 
strawberries,  raspberries,  Young  dewberries,  blackberries,  figs,  guavas,  mangoes, 
cranberries,  crab  apples,  Feijoias  (Sellowiana) ,  and  persimmons. 

Many  of  these  frozen  pulps  could  be  served  as  desserts  just  as  they  came  from 
the  cans  after  nine  months  or  more  storage  if  refrozen  or  held  at  a  lower  tem- 
perature than  heretofore  stated.  They  have  the  consistency  of  ice  cream  and 
carry  the  aroma,  flavor,  and  color  of  the  fresh  fruit  to  a  remarkable  degree. 

Contact  was  made  with  one  of  the  largest  manufacturers  of  ice  creams  in  Los 
Angeles,  whose  firm  prepared  strawberry  ice  cream  and  raspberry,  apricot,  and 
pear  sherbets.  The  manufacturers  were  highly  pleased  with  the  experiment 
and  enthusiastically  offered  their  aid. 

Indications  are  that  after  a  storage  period  of  several  months  most  of  these 
products  can  be  kept  for  a  considerable  length  of  time  at  temperatures  around 
40°  to  45°  F.  without  actual  spoilage.  It  is  possible,  of  course,  that  the  flavor 
will  deteriorate  on  too  prolonged  storage.  This  must  be  tested  further,  but  cer- 
tainly short  periods  of  holding  the  defrosted  material  with  subsequent  refreezing 
do  not  appreciably  alter  the  color,  aroma,  or  flavor. 

ETHYLENE  TREATMENT  OF  FRUITS   AND   VEGETABLES 

Satisfactory  data  were  obtained  from  a  series  of  experiments  on  the  effect  of 
ethylene  in  coloring  a  green-yellow  variety  of  tomato  known  as  Golden 
Ponderosa.  It  was  found  that  for  this  variety  there  was  some  reduction  in  the 
time  required  for  coloring  if  the  tomatoes  were  picked  at  the  green-mature 
stage,  or  when  they  had  reached  full  size,  but  had  not  begun  to  color. 

SULPHURING  AND  DRYING  FRUITS 

In  experiments  on  drying  pears  both  sundrying  and  dehydration  were  used  in 
order  to  ascertain  whether  the  sulphuring  period  might  be  reduced  to  a  few 
hours  instead  of  the  48  hours  commonly  used.  Blanching  before  and  after 
dehydration  was  tried,  and  partial  sundrying  and  dehydration.  Samples  were 
also  blanched  before  and  after  sulphuring.  It  was  found  possible  to  reduce 
the  sulphuring  period  to  12  hours  if  sufficient  amounts  of  sulphur  dioxide  gas 
could  be  liberated  in  the  sulphuring  cabinets. 

MICROBIAL  FOOD  SPOILAGE  AND  DETERIORATTON 

It  is  recognized  that  accidental  defrosting  of  frozen  fruits  and  vegetables  with 
subsequent  refreezing  might  occur.  A  study  has  been  made  to  determine 
whether  such  a  subsequent  refreezing  would  destroy  botulinus  toxin  if  it  had 
been  formed  during  the  period  of  accidental  defrosting.  Botulinus  toxin  has 
been  prepared  in  culture  and  frozen  by  both  the  quick  and  the  slow  method. 
In  both  cases  the  strength  of  the  toxin  remained  undiminished  as  shown  by  the 
determination  of  the  minimum  lethal  dose  injected  subcutaneously  into  guinea 
pigs.  Further  tests  showed  that  toxin  frozen,  defrosted,  and  then  refrozen 
fifteen  times  was  not  appreciably  diminished  in  strength. 

The  possible  significance  of  Clostridium  botulinum  in  the  spoilage  of  defrosted 
frozen-packed  vegetables  was  studied  in  fresh  peas.  The  materials  were  inocu- 
lated with  the  botulinus  spores,  frozen,  defrosted,  and  held  under  various  condi- 
tions. Some  samples  were  heavily  inoculated  with  C.  botulinum  spores,  others 
lightly  inoculated,  and  others  were  not  inoculated.  Four  types  of  containers 
were  included — tin  cans,  glass  jars,  monotubs,  and  rectangular  cardboard  boxes. 

A  total  of  192  containers  have  been  examined  (72  tin  cans,  48  rectangular 
cardboard  boxes,  and  72  glass  containers).     The  Clostridium  botulinum  organ- 
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ism  was  isolated  from  23  of  the  64  uninoculated  controls  and  recovered  from  32 
of  the  64  lightly  inoculated,  and  from  every  container  that  had  been  heavily 
inoculated.  These  results  show  conclusively  that  freezing  does  not  materially 
affect  the  spores  of  G.  Botulinum. 

In  no  case  was  toxin  demonstrated  when  the  containers  were  defrosted  imme- 
diately or  when  they  were  placed  in  an  ice  refrigerator  for  3%  days.  All  the 
toxic  materials  were  obtained  when  the  confainers  were  allowed  to  stand  at 
room  temperature  for  3%  days  or  when  defrosted  immediately,  then  cooked  in 
brine,  and  allowed  to  stand  at  room  temperature  for  3  days.  All  the  toxic 
materials  were  visibly  spoiled.  These  results  indicate  that  such  products  should 
be  kept  frozen  until  cooked  for  consumption  and  that  extensive  education  of  the 
distributor  and  the  housewife  should  accompany  the  marketing  of  frozen-packed 
fruits  and  vegetables. 

FERMENTATION   AND  HEATING  OF  FARM   PRODUCTS 

Continued  reports  on  farm  fires  seem  to  indicate  that  flammable  gases  pro- 
duced by  the  fermentation  of  hays  may  play  an  important  part  in  spontaneous 
ignition.  In  recent  experiments  uninoculated  alfalfa  hay  fermented  under 
anaerobic  conditions  yielded  large  quantities  of  gas.  Although  the  production 
of  flammable  gases  was  slow  at  the  start  of  the  fermentation,  subsequent 
analyses  showed  that  the  evolved  gas  contained  23  per  cent  methane  and  a  small 
percentage  of  hydrogen.  These  fermentations  were  of  the  "  swamp "  type ; 
that  is,  the  hays  were  entirely  submerged  in  water.  Experiments  are  now  in 
progress  to  determine  if  flammable  gases  can  be  produced  under  conditions 
actually  occurring  in  the  interior  of  a  heating  haystack  where  the  hay  is 
anaerobic  and  may  contain  from  40  to  50  per  cent  water. 

PHYTOCHEMICAL   INVESTIGATIONS 

During  the  past  year  considerable  progress  has  been  made  in  developing 
interest  in  the  possible  production  and  commercial  utilization  of  ursolic  acid  and 
the  hydrocarbon  fraction  obtained  from  apple  waste  and  other  plant  materials. 
It  has  been  estimated  roughly  that  500,000  pounds  of  each  fraction  could  be 
recovered  annually  from  the  by-products  that  result  from  the  manufacture  of 
cider  and  vinegar  and  the  dehydration  of  apples. 

PLANT  PIGMENTS 

Two  important  investigations  now  under  way  are  the  studies  of  color  in 
apples  and  tomatoes.  Marked  progress  has  been  made  in  the  study  of  apple 
color,  particularly  in  the  isolation  and  identification  of  the  parent  substance 
from  which  the  desirable  color  is  produced  in  the  fruit.  A  considerable  quantity 
of  tomato  pigment  has  been  isolated  with  the  view  to  making  a  complete  study 
of  its  chemistry  and  gaining  more  complete  information  that  will  aid  in  solving 
some  of  the  tomato-color  problems. 

Work  on  plant  pigments  has  included  the  isolation  of  further  quantities  of 
tomato  pigments  from  American  and  foreign  sources,  to  determine  whether  the 
coloring  matter  is  the  same  in  Italian,  American  red,  and  American  purple 
tomatoes. 

CHEMISTRY    OF   PLANT    PRODUCTS 

During  the  past  year  a  study  of  the  nitrogen  distribution  in  orange  juice  has 
been  made.  Amino,  amide,  ammonia,  and  total  nitrogen  were  determined  in 
barium,  lead,  phosphotungstic,  and  alkaline  mercury  precipitates,  and  in  the 
filtrates  from  these.  The  separation  and  identification  of  bases,  amino  acids, 
and  amides  has  been  completed.  Stachydrine  and  arginine  were  isolated  in 
considerable  quantities,  while  smaller  amounts  of  choline,  asparagine,  and 
aspartic  acid  were  separated.  Traces  of  histidine  and  of  purines  were  indicated. 
The  results  of  this  work  have  been  prepared  for  publication. 

PHARMACOLOGICAL   STUDIES    ON   FOODS 

A  new  project,  pharmacological  studies  on  foods,  has  been  started  during  the 
past  year  in  quarters  established  at  Stanford  University  in  California,  under  an 
agreement  between  the  bureau  and  the  university.    It  is  concerned  with  acute 
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and  chronic  intoxications  that  may  result  from  consuming  food  contaminated 
with  insecticides,  food  preservatives,  and  metals  which  may  occur  naturally  in 
foods,  or  as  a  result  of  canning  and  cooking  processes. 

A  report  dealing  with  the  acute  and  chronic  forms  of  fluorine  intoxications 
was  completed  in  January. 

RANCIDITY  IN   FOOD  PRODUCTS 

The  effect  of  light  on  the  deterioration  of  oil-bearing  foods  was  shown  in  a 
recent  study  by  food-research  chemists  of  the  bureau. 

In  one  test  two  lots  of  the  same  corn-germ  meal  were  stored  side  by  side  for 
about  a  year,  one  in  a  glass  bottle  exposed  to  the  direct  sunlight  and  the  other 
in  a  glass  bottle  wrapped  in  black  paper.  The  meal  in  the  wrapped  bottle  was 
fresh  and  sweet  when  removed ;  that  in  the  unprotected  bottle  was  spoiled  and 
had  a  very  rancid  odor. 

In  another  test  a  set  of  vials,  one  containing  lard,  one  butter,  and  one  salad 
oil,  was  placed  in  each  of  10  compartments,  each  compartment  was  covered  with 
glass  of  a  different  shade,  and  the  whole  was  exposed  to  sunlight  for  a  number 
of  weeks.  At  the  end  of  the  experiment  the  material  kept  under  grass-green 
glass  was  still  sweet,  while  that  kept  under  glass  of  all  other  shades  of  green, 
as  well  as  under  different  shades  of  blue,  purple,  yellow,  orange,  and  red,  was 
distinctly  rancid.  The  same  results  were  obtained  when  oil-bearing  foods  were 
wrapped  in  cellophane  of  varying  hues. 

This  study  offers  manufacturers  of  oil-bearing  foods  a  practical  method  by 
means  of  which  rancidity  will  be  delayed  and  monetary  losses  resulting  from  it 
reduced. 

PRESERVATION    OF   EGGS 

A  semicommercial  application  of  the  vacuum-carbon  dioxide  method  for  treat- 
ing eggs  in  the  shell  with  oil  was  made  during  the  past  year.  It  demonstrated 
that  treating  the  shells  of  low-grade  eggs  will  not  improve  them,  but  that  oil 
does  protect  the  quality  of  high-grade  eggs. 

By  placing  numerical  values  on  flavors  a  comparison  of  fresh  and  stored 
oiled  eggs  was  made.  More  than  500  eggs  were  tasted  by  live  judges.  Analysis 
of  data  obtained  in  this  study  shows  that  freshly  laid  eggs  have  a  characteristic 
flavor  and  that  they  can  be  distinguished  from  stored  eggs.  Little  or  no  corre- 
lation between  the  flavor  and  the  "  candle  grade  "  of  stored  eggs  was  found. 

Further  studies  of  the  force  necessary  to  crack  oiled  and  unoiled  eggs  have 
shown  that  while  there  is  a  definite  correlation  between  shell  thickness  and  the 
force  necessary  to  cause  cracking,  oil  does  not  affect  the  cracking  strength. 

COMPOSITION   AND  UTILIZATION    OF  FLORIDA   ORANGES 

The  new  citrus-fruit  laboratory  of  the  bureau  at  Winter  Haven,  Fla.,  was 
officially  opened  in  October,  and  active  canning  operations  were  started  in 
November.  Up  to  the  end  of  the  fiscal  year  approximately  800  cans,  three  hun- 
dred and  fifty  8-ounce  jars,  and  1,300  bottles  of  orange  juice  had  been  prepared 
under  various  experimental  processes.  In  flash  pasteurization  and  capping  in  a 
vacuum,  vacuums  as  high  as  27  inches  have  been  obtained.  In  general  they  have 
averaged  25  inches.  The  juice  is  flash  pasteurized  in  jars,  cooled  to  approxi- 
mately 70°  C,  and  then  subjected  to  a  vacuum  until  it  starts  to  boil,  at  which 
point  the  container  is  immediately  capped  and  then  cooled.  Juice  prepnred  by 
this  method  has  kept  remarkably  well,  and  tentative  results  seem  to  indicate 
that  it  will  keep  better  than  juice  processed  by  any  of  the  other  methods. 

The  flash-pasteurization  and  steam-closing  method  created  vacuums  as  high 
as  20  inches  and  proved  effective  for  closing  bottles  and  cans.  This  method 
failed  to  work  satisfactorily  on  jars,  but  probably  would  be  more  effective  than 
attempting  to  close  them  by  means  of  a  mechanically  produced  vacuum. 

Before  being  pasteurized,  juice  extracted  in  an  atmosphere  of  carbon  dioxide 
possessed  a  peculiar  taste,  but  this  was  not  apparent  after  pasteurization. 

Carbonated  orange  juice  was  prepared  from  an  orange  sirup  and  water  lightly 
carbonated.  The  sirup  was  made  by  adding  to  every  3  liters  of  juice  1.5  kilos 
of  sugar  and  66  grams  of  citric  acid.  One  part  of  this  sirup  was  then  diluted 
with  2  parts  of  carbonated  water.  The  bottled  beverage  was  either  sterilized  by 
being  heated  at  145°  F.  for  30  minutes,  or  preserved  with  one-twentieth  per  cent 
sodium  benzoate.  It  is  too  soon  to  judge  the  keeping  quality  of  the  juices  put 
up  by  these  different  methods. 
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THE  NATURE  OF  ENZYME  ACTION 

Iii  order  to  learn  something  of  the  connection  between  catalase  action  and  the 
darkening  of  fruits,  the  cause  of  the  great  difference  in  catalase  activity  be- 
tween supposedly  similar  preparations  has  been  investigated.  It  was  found 
that  the  enzyme  exists  in  two  states,  active  and  inactive,  and  that  the  inactive 
enzyme  becomes  active  upon  the  addition  of  oxidizing  agents.  The  action  of 
these  oxidizing  agents  is  not  on  the  enzyme  itself,  but  on  some  substance  which 
accompanies  it,  which  in  the  oxidized  state  is  therefore  the  activator  of  the 
catalase. 

This  activator  is  heat  stable  and  may  be  prepared  free  from  enzymes  by  boil- 
ing liver  juice.  It  is  replaceable  by  certain  known  substances,  namely,  cystine, 
oxidized  glutathione,  and  insulin.  It  apparently  contains  disulphide  sulphur, 
but  the  behavior  of  cystine  (and  perhaps  of  glutathione)  indicates  that  it  is  a 
more  complicated  compound,  probably  resembling  insulin. 

The  value  of  this  work  is  threefold.  It  shows  the  necessity  of  revising  all 
previous  estimates  of  the  catalase  content  of  fruits  and  vegetables  on  which 
certain  conclusions  have  been  based  with  regard  to  respiration  and  response  to 
plant  stimulants.  Although  inactive  catalase  may  often  be  present,  it  has 
hitherto  not  been  measurable.  The  work  further  shows  a  definite  physiological 
connection  between  the  processes  of  hydrolysis  and  of  oxidation,  and  shows 
how  this  connection  works.  The  sulphydryl  derivatives  are  known  to  be  activa- 
tors of  proteolysis,  and  the  disulphide  derivatives  activate  oxidation.  The  con- 
dition of  the  activator  of  catalase,  therefore,  whether  oxidized  or  reduced, 
determines  whether  the  cell  at  the  moment  is  hydrolyzing  or  oxidizing.  The 
work  further  indicates  the  possible  existence  of  an  insulinlike  substance  in 
many  animal  and  vegetable  tissues.  This  has  a  distinct  bearing  on  the  problem 
of  the  mode  of  action  of  insulin,  and  it  may  indicate  a  potential  source  of 
insulinlike  material  which  would  be  of  economic  value. 

Preliminary  exeriments  in  the  fall  of  1931,  conducted  with  apples,  showed 
that  several  substances  besides  sulphur  dioxide,  now  used,  inhibit  discoloration. 
The  ions  of  the  alkaline  earths  do  this,  also  the  halogens ;  the  latter  inversely 
in  proportion  to  their  atomic  weights.  Calcium  chloride  was  also  found  to  be 
a  fairly  satisfactory  inhibitor.  Of  the  organic  substances  which  were  found  to 
inhibit  the  darkening,  glutathione  is  most  powerful.  The  darkening  was,  on  the 
other  hand,  accelerated  by  catalase  and  peroxidase.  Close  investigation  of 
possible  activators  and  inhibitors  of  these  ferments  continues. 

INDUSTRIAL    FARM    PRODUCTS     DIVISION 

HIDES    AND    SKINS 

The  work  of  correcting  poor  practices  in  skinning  and  curing  hides  has  been 
continued  among  butchers  and  dealers.  Its  object  is  to  improve  the  quality  of 
hides  and  skins' so  that  they  may  reach  the  tanner  in  the  best  condition.  It  is 
aimed  directly  to  bring  greater  returns  to  producers  of  hides  and  skins,  as  well 
as  to  users  of  leather,  by  reducing  a  yearly  waste  of  approximately  $20,000,000 
caused  by  poor  handling. 

Cooperation  with  the  Bureau  of  Agricultural  Economics  has  been  continued 
in  distributing,  explaining,  and  introducing  to  practice,  through  this  bureau's 
hide  specialists,  the  schedule  of  tentative  market  classes  and  grades  of  kips  and 
calfskins  recently  issued  by  the  Bureau  of  Agricultural  Economics. 

Noteworthy  progress  has  been  made  in  isolating  at  least  one  class  of  the 
organisms  that  cause  typical  reddening  of  salted  hides  and  skins,  a  trouble  of 
long  standing  in  the  hide  and  leather  trade.  By  direct  inoculations  with  these 
cultures,  typical  reddening  has  been  reproduced  on  salted  calfskin  and  on 
several  laboratory  media  of  varying  sodium  chloride  content  up  to  saturation. 
Detailed  studies  of  these  reddening  organisms  are  being  continued. 

TANNING   MATERIALS 

To  meet  the  steady  decrease  in  established  sources  of  tannin  for  making 
leather,  efforts  to  discover  and  develop  new  natural  sources  of  tannin  and  to 
conserve  existing  supplies  are  now  under  way. 

In  1930  there  were  more  than  250.000  cords  of  hemlock  bark  on  the  logs  cut 
for  lumber  in  Washington  and  Oregon  alone.  There  is  little  question  of  a 
reasonably  high  content  of  desirable  tannin  in  this  bark.     Four  large  trial  lots 
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of  bark,  of  about  20  tons  each,  are  now  being  collected  for  use  in  obtaining 
significant  data  on  the  best  methods  of  handling  and  curing,  on  costs,  and  on 
other  origin  factors.  These  lots  will  be  processed  commercially  into  several 
types  of  tannin  extracts  for  the  purpose  of  obtaining  further  data  on  produc- 
tion and  costs,  and  of  determining  and  demonstrating,  on  a  large  scale  witb 
tanners,  the  comparative  merits  and  value  of  this  waste  bark  and  its  extracts. 

Among  several  materials  from  the  Virgin  Islands,  the  bark  of  tan-tan,  the 
leaves  of  West  Indian  mahogany,  and  the  inner  core  of  the  seed  pods  of  the 
West  Indian  mahogany  were  found  to  have,  respectively,  15.6,  15.8,  and  47.6 
per  cent  of  tannin. 

A  commercial  tanner,  following  specifications  in  United  States  Service 
Patent  1757040,  which  was  taken  out  by  the  bureau  on  ferrochrome  tanning 
for  securing  a  joint  chrome  and  iron  tannage,  has  obtained  highly  satisfactory 
results  from  large-scale  tannery  experiments.  This  fundamental  research  has 
made  available  to  American  tanners  a  new  and  useful  tannage  that  yields  a 
leather  having  a  satisfactory  natural  color  without  bleaching  or  additional 
dyeing.  Laboratory  samples  tanned  seven  years  ago  show  no  outward  evidence 
of  deterioration. 


A  new  machine  for  measuring  the  folding  endurance  of  leather  has  been 
developed  by  the  bureau.  It  is  being  studied  for  its  practical  applications  to 
certain  types  of  leather  and  of  services  involving  much  folding  or  flexing. 

The  results  of  an  elaborate  study  on  the  deterioration  of  leather,  obtained 
from  a  natural-aging  experiment  of  eight  years'  duration,  have  been  published. 
They  are  of  great  value  in  pointing  out  a  more  scientific  approach  to  the 
development  of  more  resistant  leathers  and  more  efficacious  treatments  for 
preventing  decay.  The  special  feature  of  this  work  is  the  direct  proof  that 
vegetable-tanned  bookbinding  leathers  absorb  from  the  air  harmful  quantities  of 
sulphur-acid  gases  which  accumulate  in  the  leather  and  help  to  cause  its  early 
rotting. 

NAVAL   STORES 

Construction  of  the  naval  stores  field  laboratory  on  a  10-acre  tract  in  the 
Osceola  National  Forest  at  Olustee,  Fla.,  donated  for  the  purpose  by  the  United 
States  Forest  Service,  began  on  September  9  and  is  now  nearing  completion  so 
far  as  funds  permit.  This  station  is  the  culmination  of  years  of  efforts  by  the 
industry  to  establish  a  station  where  naval-stores  problems  can  be  solved,  and 
where  the  best  methods  and  equipment  for  production  are  at  all  times  accessible 
for  information,  inspection,  and  guidance. 

Work  on  the  effect  of  water-soluble  matter  in  crude  pine  gum  upon  the 
quality  of  rosin  obtained  was  continued.  The  soluble  matter  in  water  collected 
with  the  gum  was  at  times  2  pounds  per  gallon.  It  consisted  principally  of 
tannin  and  other  vegetable  matter.  It  was  found  that  this  *  soluble  matter 
reduced  the  clarity  of  the  rosin  but  did  not  materially  change  its  color. 

Research  on  components  of  rosin  was  continued.  Resin  acids  were  prepared 
from  slash-pine  scrape.  From  these  crystalline  sodium  pimarates  were  pre- 
pared, relatively  free  from  sapinates. 

Pine  gum  was  treated  directly  with  alkali,  the  resulting  soap  separated  from 
oxidation  products  and  trash,  and  the  soap-turpentine-water  mixture  distilled 
with  steam  under  reduced  pressure  to  remove  the  turpentine.  Antifoaming 
apparatus  was  devised  for  handling  these  heavy  soap  solutions  during  vacuum 
distillation. 

In  preliminary  work  on  the  nature  of  the  coloring  matter  in  rosin  it  was 
found  that  equal  concentrations  of  the  same  rosin  yielded  solutions  of  different 
color  in  different  solvents.  When  a  glacial  acetic  acid  solution  of  an  oxidized 
rosin,  having  a  color  equal  to  that  of  a  solution  of  F  rosin,  was  reduced  with 
hydrogen  the  color  was  raised  to  that  of  a  solution  of  WG  rosin.  When  the 
solution  was  exposed  to  the  air  the  color  darkened  in  1  day  to  M,  in  2  days  to  H, 
and  in  4  days  to  G  grade. 

Further  investigation  of  the  atmospheric  oxidation  of  dry  rosin  showed  that 
the  rate  of  oxidation  increased  to  some  extent  with  increasing  fineness  of  the 
particles.     Below  60-mesh  size  the  rate  of  oxidation  was  practically  constant. 

Turpentine  in  fresh  gum. — Information  that  will  serve  as  a  basis  for  improve- 
ment in  the  American  system  of  turpentining  is  being  sought.  Variations  dur- 
ing the  chipping  season  in  the  quantity  and  properties  of  turpentine  in  fresh 


BUREAU   OF    CHEMISTRY  AXD    SOILS  13 

gum  from  different  varieties  of  pine  and  from  trees  of  different  ages  and  types 
of  growth  are  being  investigated.  The  flow  of  gum  was  found  to  vary  widely 
from  time  to  time.  There  was  a  decided  and  unexpected  reduction  in  the  flow 
during  the  last  two  weeks  of  July;  although  the  weather  had  been  very  hot 
and  presumably  favorable  to  the  flow,  there  were  frequent  showers  and  daily 
electrical  storms,  which  have  been  observed  to  exert  a  healing  effect  on  new 
faces.  Cold  weather  in  October  was  reflected  in  markedly  decreased  yields  of 
gum.  Unseasonably  warm  weather  during  November  caused  a  decided  increase 
in  yields. 

Composition  of  turpentine. — In  order  to  promote  more  extensive  use  of  turpen- 
tine as  a  raw  material  for  chemical  products,  fundamental  research  on  the 
composition  of  American  turpentine,  the  separation  of  components,  the  forma- 
tion of  derivatives,  and  the  determination  of  properties  is  in  progress. 

A  study  of  the  component  distribution  trend  in  the  products  of  commercial 
turpentine-still  operation  was  made.  A  paper  giving  the  results  of  this  study, 
entitled  "  The  Component  Distribution  Trend  in  Commercial  Turpentine-Still 
Operation,"  was  prepared  for  publication.  Two  papers  on  the  work  in  turpen- 
tine have  been  published :  An  Improved  Gauze  Plate  Rectifying  Column  was 
published  in  Industrial  and  Engineering  Chemistry ;  The  Fractionation  of  Ameri- 
can Gum  Spirits  of  Turpentine  and  Evaluation  of  its  Pinene  Content  was  pub- 
lished as  Technical  Bulletin  276. 

FAEM  FABRICS 

An  entirely  new  conception  of  the  mode  of  action  of  the  metallic-oxide  type 
of  flame-proofing  agent  was  gained  during  the  past  year.  It  was  found  that 
stannic  oxide  produces  a  catalytic  decomposition  of  the  cellulose  molecule  into 
carbon  and  water.  The  correctness  of  this  view  was  checked  in  three  different 
ways:  (1)  When  untreated  fabrics  and  fabric  treated  with  stannic  oxide  were 
completely  burned  in  a  rapid  stream  of  air,  a  larger  part  of  the  carbon  was 
recovered  as  carbon  dioxide  from  the  treated  fabric  than  from  the  untreated 
fabrics.  (2)  more  water  vapor  was  obtained  from  the  treated  fabric  than  from 
untreated  fabric  when  both  were  heated  under  similar  conditions  in  the  absence 
of  oxygen;  and  (3)  when  treated  and  untreated  fabrics  were  heated  under 
similar  conditions  in  a  stream  of  oxygen-free  nitrogen  until  most  of  the  volatile 
matter  was  driven  off,  60  per  cent  more  carbon  was  retained  in  the  treated 
material. 

Much  trouble  and  expense  is  caused  by  the  tearing  of  bags  containing  fer- 
tilizer and  other  materials  that  exert  a  deteriorating  chemical  action  on  them. 
Experiments  indicate  that  in  some  degree  and  for  a  short  period  copper  alginate 
protects  burlap  bags  against  injury  by  dilute  acids.  When  the  treated  bags 
were  kept  in  contact  with  carbonated  superphosphate  of  lime  for  six  months 
they  lost  more  than  half  their  original  strength.  Burlap  bags  coated  with 
asphalt  and  lined  with  kraft  paper  lost  only  15  per  cent  of  their  strength  under 
the  same  conditions. 

PAPER 

The  bureau  assists  the  Government  and  scientific  societies  in  preparing  speci- 
fications that  make  possible  the  procurement  of  papers  best  suited  for  definite 
purposes,  and  gives  technical  advice  on  any  paper  problem  brought  to  its 
attention. 

The  United  States  Government  uses  large  quantities  of  many  kinds  of  paper. 
More  than  25  years  ago  this  bureau  commenced  to  prepare  specifications  for 
them  and  has  continued  to  do  so,  in  cooperation  with  the  Government  depart- 
ments. The  practice  has  effected  annual  savings  ranging  from  $50,000  to 
$500,000.  Publishers  of  periodicals,  by  adopting  similar  specifications,  have 
made  annual  savings  estimated  at  more  than  $500,000. 

The  bureau  has  continued  to  cooperate  with  the  Joint  Committee  on  Printing 
of  Congress,  the  Government  Printing  Office,  and  the  Federal  Specifications 
Board  in  preparing  specifications  for  paper  for  Government  uses,  and  with  the 
American  Chemical  Society  in  work  on  papers  for  scientific  journals.  Coopera- 
tive work  has  been  done  with  the  Bureau  of  Plant  Industry  to  determine  the 
characteristics  of  blotting  paper  suitable  for  use  in  seed-germination  tests. 

Paper  used  for  legal  records,  historical  documents,  scientific  publications, 
State  laws,  legislative  journals,  and  Federal,  State,  county,  and  municipal 
records  should  be  sufficiently  durable  to  withstand  service  and  storage  indefi- 
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nitely.  Such  papers  must  be  made  of  the  most  durable  raw  materials  and  by 
the  best  methods.  They  must  be  free  from  iujurious  constituents  and  must  be 
stored  or  used  under  conditions  that  will  not  cause  them  to  deteriorate.  Rotten 
and  crumbly  paper  causes  serious  loss  and  expense  to  libraries  and  to  public 
offices  charged  with  the  keeping  and  storage  of  records. 

The  effect  of  hydrochloric  acid,  sulphuric  acid,  and  aluminum  sulphate  on  the 
physical  properties  of  the  highest-grade  record  waterleaf  rag  paper  has  been 
investigated.  Small  quantities  of  these  chemicals  caused  rapid  deterioration, 
and  the  deterioration  increased  as  the  acidity  was  increased.  Hydrochloric 
acid  caused  the  greatest  and  most  rapid  deterioration.  Folding  endurance  of 
the  paper  was  lowered  more  than  its  bursting  or  its  tensile  strength.  The  re- 
sults of  the  investigations  indicate  that  no  matter  how  carefully  made  or  how 
good  the  fibers  are,  papers  that  are  expected  to  endure  for  many  years  must 
contain  little,  if  any,  free  acid.  Technical  Bulletin  No.  334,  The  Effect  of 
Inorganic  Acids  on  the  Physical  Properties  of  Waterleaf  Rag  Bond  Paper,  gives 
details  of  this  work. 

DESTRUCTIVE    DISTILLATION    OF   FARM    WASTES 

At  the  new  field  station  at  the  Iowa  State  College,  Ames,  Iowa,  yields  from 
destructive  distillation  of  cellulosic  raw  materials  obtained  from  various  States 
have  been  studied  with  a  semicommercial  retort  and  the  necessary  accessory 
apparatus. 

With  this  retort  short  runs  were  made  on  ground  corncobs,  chopped  corn- 
stalks, barley  straw,  oat  hulls,  whole  corncobs,  elevator  screenings,  furfural 
residues  (from  Iowa),  wheat  straw  (from  Minnesota),  cottonseed  hulls,  peanut 
shells,  pecan  shells  (from  Texas),  rice  hulls  (from  Arkansas),  flax  straw  (from 
South  Dakota),  and  cottonseed  hull  bran  (from  Alabama).  The  retort,  with 
the  exception  of  the  feed  device,  operated  satisfactorily  on  all  these  materials ; 
the  feed  device  operated  perfectly  on  granular  or  ground  materials  but  is  not 
correctly  designed  for  fibrous  materials  such  as  straw.  Bulky  material,  such 
as  whole  corncobs,  also  caused  feeding  difficulty.  Demonstration  runs  have 
been  made  for  various  visiting  groups  to  interest  industrial  manufacturing  con- 
cerns that  use  agricultural  raw  materials  in  destructive  distillation  in  utilizing 
the  collected  by-products  of  their  several  industries. 

It  was  necessary  to  devise  new  methods  of  analysis  for  these  studies.  It 
appears  that  in  an  operation  of  such  size  longer  runs  are  necessary  in  order 
to  establish  and  maintain  optimum  operating  constants.  Additional  equipment 
is  being  installed  for  this  purpose. 

FERMENTATION    STUDIES    ON   FARM    AND    OTHER    WASTES 

Work  on  the  biochemical  decomposition  of  cellulosic  plant  materials,  corn- 
stalks, and  other  farm  wastes,  using  packing-house  sludge,  sewage,  etc.,  as  a 
source  of  nitrogen,  is  in  progress.  The  rate,  degree,  products,  and  method  of 
breakdown  of  the  various  plant  constituents  have  been  examined,  both  at  room 
(mesophilic)  and  at  high  (thermophilic)  temperatures,  on  the  whole  plant,  and 
on  the  separate  constituents.  Indications  to  date  are  that  (1)  packing-house 
wastes  are  the  better  source  of  nitrogen;  (2)  decomposition  of  plant  material 
proceeds  faster  at  the  higher  temperature,  though  eventually  the  net  yield  of 
evolved  gas  is  approximately  the  same  as  at  the  lower  temperature;  (3)  com- 
ponents of  the  thermophilic  gas  are  different  from  those  of  mesophilic  gas,  and 
(4)  lignin  is  not  easily  attacked  under  the  conditions  of  the  experiment. 

Following  laboratory  studies  on  the  production  of  organic  acids  from  beet 
pulp  by  thermophilic  fermentation,  large-scale  fermentations  are  being  tried  in 
a  pilot  plant. 

OIL,    FAT,    AND    WAX    INVESTIGATIONS 

SOYBEAN     OIL 

A  study  of  the  oil  content  and  the  characteristics  of  the  respective  oils  in 
nine  authentic  varieties  of  soybeans  has  been  made.  The  proteins  of  these 
soybeans  have  also  been  investigated  by  the  protein  and  nutrition  division  of 
this  bureau.  The  varieties  examined  included  A.  K..  Chiquita.  Dunfield.  Haber- 
landt,  Illini,  Mammoth,  Manchu,  Peking,  and  Virginia.  The  oil  content  ranged 
from  15.6  per  cent  in  the  Mammoth  beans  to  21.85  per  cent  in  tbe  A.  K.  variety. 
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The  beans  of  all  the  other  varieties  except  the  Chiquita  (having  an  oil  content 
of  16.7  per  cent)  contained  from  18  to  19.28  per  cent  of  oil.  Unless  soybeans 
contain  17  per  cent  of  oil  or  more,  they  can  not  be  considered  satisfactory  for 
the  commercial  expression  of  oil  and  manufacture  of  meal  for  stock  feed. 

In  view  of  the  importance  of  finding  varieties  containing  oils  that  give  either 
unusually  low  or  unusually  high  iodine  numbers,  and  that  would  be  especially 
adapted  for  food  or  technical  uses,  investigation  of  other  varieties  appeared 
particularly  desirable.  Further  work  has  been  undertaken,  and  to  date  the 
oils  from  18  other  varieties  from  Japan  and  Chosen  (Korea)  have  been  investi- 
gated ;  the  quantity  of  oil  and  proteins  as  well  as  the  iodine  number  of  the  oils 
has  been  determined  for  each  variety. 

BURBOT    OIL 

During  the  past  year  a  study,  in  collaboration  with  the  Bureau  of  Fisheries, 
of  the  chemical  and  physical  properties  of  burbot-liver  oil  and  its  value  in 
nutrition  as  a  source  of  vitamins  A  and  D  was  made.  The  liver  constitutes 
about  10  per  cent  of  the  body  weight  of  the  burbot.  Depending  on  the  condi- 
tion of  the  fish,  the  liver  contains  anywhere  from  30  to  56  per  cent  of  oil. 
These  fish  inhabit  the  Great  Lakes,  and  in  recent  years  the  annual  catch  has 
been  over  600,000  pounds.  These  studies  revealed  the  fact  that  this  liver  oil 
is  similar  in  chemical  and  physical  characteristics  to  that  from  cod  livers. 
The  other  collaborators  found  that  burbot-liver  oil  prepared  under  commercial 
conditions  is  from  three  to  four  times  as  potent  in  vitamin  A  as  good  grades 
of  medicinal  cod-liver  oil. 

APRICOT-KERNEL   OIL, 

Because  of  the  rapidly  growing  interest  in  local  utilization  of  the  apricot  pits 
separated  in  the  dried-fruit  industry  in  California,  a  study  of  apricot-pit  oil  is 
being  made.  A  sizable  sample  of  the  kernels  was  examined  and  found  to  con- 
tain 4.8  per  cent  of  moisture,  48.2  per  cent  of  oil,  and  25.4  per  cent  of  proteins. 
The  expressed  oil  gave  an  iodine  number  of  108,  a  saponification  value  of  190, 
and  contained  3.6  per  cent  of  saturated  and  90.6  per  cent  of  unsaturated  acids. 
The  unsaponifiable  matter  amounted  to  0.72  per  cent. 

ANALYTICAL    METHODS 

In  the  two  previous  reports  will  be  found  an  extensive  discussion  of  the  study 
of  methods  of  analysis  for  evaluation  of  cottonseed  in  connection  with  the 
department's  interbureau  committee  on  the  sampling  and  grading  of  commercial 
cottonseed.  As  stated  before,  the  work  of  this  laboratory  consists  primarily 
in  studying  methods  of  dividing  the  samples  received  so  as  to  obtain  repre- 
sentative portions  for  analysis,  and  the  methods  involved  in  determining  mois- 
ture, oil,  free  fatty  acids,  and  proteins. 

The  present  investigation  has  shown  that  it  is  necessary  to  make  a  complete 
separation  of  the  meats  (kernels)  from  the  portion  of  seed  taken  for  the  free 
fatty-acid  determination  by  the  method  now  being  used.  Further  study  of 
this  problem  has  shown  that  it  is  also  essential  to  extract  practically  all  the  oil 
from  the  separated  meats  by  cold  percolation  with  petroleum  ether  before 
attempting  to  determine  the  free  fatty  acids.  As  data  have  now  been  obtained 
by  specially  planned  experiments  sufficient  to  definitely  warrant  these  conclu- 
sions, the  attention  of  all  those  engaged  in  analyzing  commercial  cottonseed 
has  recently  been  called  to  them. 

PROTEIN     AND     NUTRITION     INVESTIGATIONS 

PROTEINS   OF  CEREALS 

A  large  part  of  the  protein  of  many  cereal  grains  belongs  to  a  class  called 
glutelins,  which  is  not  so  well  characterized  as  are  the  other  classes  of  pro- 
teins. The  percentages  of  the  amino  acids,  cystine,  tyrosine,  and  tryptophane  in 
glutelins  prepared  from  wheat,  rice,  rye,  barley,  oats,  and  buckwheat  have  been 
determined  by  colorimetric  methods.  The  relatively  high  percentages  of  the 
nutritionally  essential  cystine  and  tryptophane  in  the  glutelins  of  wheat  and 
rice  indicate  the  superiority  of  these  two  cereals  in  food  value  over  the  others 
studied. 
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A  new  set  of  factors  has  been  developed  for  converting  the  percentages  of 
nitrogen  in  foods  and  feeds  into  protein  equivalents.  These  factors  will  give  the 
true  protein  content  more  accurately  than  will  the  indiscriminate  use  of  the 
conventional  factor  6.25  now  generally  employed. 

PROTEINS   OF  SOYBEANS 

The  unusually  wide  range  of  differences  in  the  characteristics  of  several  soy- 
bean varieties  has  raised  the  question  whether  there  may  be  a  difference  in 
the  protein  nutritional  value  of  different  varieties.  Information  on  possible 
differences  in  these  values  would  be  important  in  selecting  soybeans  to  be 
grown  for  the  production  of  seed  intended  for  use  as  food  or  feed. 

Ten  soybean  varieties  were  studied  and  showed  variations  in  the  content  of 
the  amino  acids,  cystine,  and  tryptophane  sufficiently  great  to  be  significant 
from  the  standpoint  of  nutritional  value. 

SUGARCANE  JUICE 

Investigation  on  fresh  cane  juice,  expressed  in  the  laboratory  from  different 
varieties  of  cane  stalks  shipped  from  Louisiana,  has  shown  that  the  total 
nitrogen  content  of  the  juice  differs  widely  in  the  several  varieties  studied, 
ranging  from  0.01  to  0.02  per  cent.  Following  essentially  the  same  technic  as 
was  used  in  the  investigation  on  molasses,  the  different  types  of  nitrogenous 
compounds  have  been  separated  into  groups.  The  percentages  of  amide  nitro- 
gen, amino,  and  nitrate  nitrogen  also  differed  in  the  juices  of  the  different 
varieties  of  cane. 

ALKALI-TREATED   PROTEINS 

Food  proteins  differ  greatly  in  their  digestibility.  Cooking  improves  the 
digestibility  of  certain  proteins.  The  effect  of  dilute  acids  and  alkalis  also 
has  a  marked  effect.  In  view  of  the  meager  knowledge  of  the  relative  digesti- 
bility of  the  different  proteins  in  foods,  studies  have  been  started  to  determine 
the  rate  of  liberation  of  certain  nutritionally  essential  amino  acids  when  various 
proteins  are  digested  or  hydrolyzed.  Experiments  on  casein  from  milk  show 
that  this  protein  begins  to  break  down  very  quickly  both  on  treatment  with 
dilute  acids  and  alkalis  and  on  digestion  with  pepsin.  Although  there  is  no 
evidence  that  free  cystine  is  liberated,  colorimetric  determinations  gave  color 
values  for  this  amino  acid  which  exceed  that  recorded  for  the  normal  cystine 
content  of  casein. 

STABILITY   OF   VITAMINS    A    AND   D 

Experiments  conducted  during  the  past  year  have  shown  that  the  amount  of 
cod-liver  oil  of  known  strength  which  may  be  added  to  a  feed  is  an  uncertain 
criterion  of  the  vitamin  D  value  of  the  mixture  after  it  has  been  held  in  storage. 
These  experiments  have  shown  that  (1)  when  cod-liver  oil  is  mixed  with  a 
ration  containing  grains  there  is  a  slow  but  definite  loss  of  vitamin  D  ;  (2)  when 
cod-liver  oil  is  mixed  with  pure  quartz  (fine  sand)  there  is  a  more  rapid  dis- 
appearance of  vitamin  D  than  when  the  oil  is  mixed  with  feed;  (3)  when 
cod-liver  oil  is  mixed  with  a  salt  mixture,  such  as  is  used  to  supply  all  the 
mineral  elements  in  experimental  rations,  there  is  a  very  rapid  disappearance 
of  vitamin  D.  These  observations  indicate  that  during  storage  vitamin  D  is 
lost  by  oxidation  and  the  rate  of  oxidation  can  be  catalyzed  by  certain  mineral 
elements. 

EFFECT  OF  FREEZING  ON  VITAMIN  POTENCY  OF  FRUIT  JUICES 

As  a  result  of  the  recent  development  in  applying  quick-freezing  methods  to 
foods,  large  quantities  of  frozen  fresh  orange  juice  have  been  marketed.  Orange 
juice  is  one  of  the  best  sources  of  vitamin  O  and  is  being  used  extensively  to 
supply  this  vitamin  in  infant  feeding.  Vitamin  C  is  readily  destroyed  during 
processes  used  in  preparing  many  food  products.  Little  is  known,  however, 
about  the  effect  of  freezing  under  different  conditions  upon  vitamin  C  in  such 
products  as  fruit  juices. 

In  order  to  obtain  information  on  this  subject,  feeding  studies  have  been 
conducted  to  determine  the  vitamin  C  potency  of  frozen  orange  juice  prepared 
under  various  conditions  by  the  food  research  division.     Juice  was  frozen  (1) 
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without  precautions  to  exclude  air,  (2)  in  an  atmosphere  of  oxygen,  and  (3)  in 
an  atmosphere  of  nitrogen. 

Vitamin  C  tests  on  the  material  made  immediately  after  its  preparation  did 
cot  reveal  any  change  in  vitamin  potency  due  to  treatment  of  the  juice.  Tests 
now  in  progress  on  juice  that  has-  been  in  cold  storage  (0°  F.)  do  not  indicate 
a  marked  loss  in  vitamin  content. 

COTTONSEED  MEAL 

Continued  investigations  on  the  nutritive  value  of  cottonseed  meal  have 
yielded  valuable  results.  Cottonseed  meals  were  prepared  in  an  experimental 
mill  under  controlled  commercial  conditions  which  represented  the  extreme 
variations  in  commercial  practice  in  heat  treatment,  both  as  to  time  and  tem- 
perature of  cooking  before  oil  extraction.  Exhaustive  feeding  tests  on  these 
meals  were  conducted  with  both  rats  and  guinea  pigs  to  detect  any  residual  tox- 
icity. These  experiments  indicate  that  the  toxicity  of  the  meals  is  inversely 
proportional  to  the  time  and  temperature  of  cooking  of  the  kernels  before 
expression  of  the  oil.  Seven  varieties  of  raw  cottonseed  grown  in  different 
sections  of  the  Cotton  Belt  were  tested  in  biological  assays  for  toxicity.  The 
wide  variation  in  gossypol  content  of  seed  that  has  been  reported  as  a  result  of 
chemical  determinations,  was  not  confirmed.  In  view  of  the  fact  that  ether,  one 
of  the  reagents  used  in  gossypol  determination,  has  been  shown  to  be  an  effec- 
tive detoxifying  agent,  it  is  believed  that  bioassays  are  more  dependable  than 
chemical  analyses  for  measuring  this  toxicity. 

COLOR   AND  FARM-WASTE   INVESTIGATIONS 

BAGASSE    CELLULOSE 

An  outstanding  accomplishment  of  the  bureau  during  the  year  has  been  the 
working  out  of  a  method  for  producing  a  high-grade  cellulose  from  sugarcane 
bagasse  at  small  cost.  Interest  in  this  accomplishment,  of  those  countries  in 
which  the  utilization  of  sugarcane  bagasse  is  an  important  problem,  has  been 
evidenced  by  numerous  requests  for  information  on  this  subject. 

INDUSTRIAL  FERMENTATIONS 

Among  some  promising  results  of  the  past  year's  work  on  industrial  fermen- 
tations have  been  (1)  the  discovery  of  a  mold  giving  60  per  cent  yields  of 
citric  acid  on  dextrose,  (2)  the  discovery  of  a  mold  giving  as  high  as  50  per 
cent  yields  of  gluconic  acid  with  a  submerged  growth,  (3)  the  discovery  of  a 
mold  which  will  form  between  20  and  30  per  cent  fat  in  its  mycelium,  and  (4) 
the  discovery  of  a  mold  producing  an  unknown  crystalline  material  insoluble  in 
water.  The  citric  acid  process  originally  worked  out  in  the  Department  of 
Agriculture  and  then  placed  on  an  industrial  basis  has  flourished  during  the 
last  year.  In  addition  to  the  domestic  production,  on  which  figures  are  not 
given  out,  more  than  2,000,000  pounds  of  this  material  were  shipped  to  Europe 
during  the  first  five  months  of  1931.  This  is  an  instance  in  which  a  domestic 
product,  developed  as  a  direct  result  of  agricultural  research,  has  entirely 
displaced  a  foreign  material  in  this  country  and  is  making  its  competition  felt 
abroad. 

LIGNIN  INVESTIGATIONS 

Although  30  per  cent  of  the  dry  material  in  all  vegetation  is  lignin  and  its 
annual  production  is  estimated  at  40,000,000  tons,  the  determination  of  its  com- 
position is  one  of  the  great  chemical  enigmas.  Its  solution  offers-  possibilities 
for  profitably  utilizing  one  of  the  greatest  farm  wastes  of  the  United  States. 
The  bureau  is  working  steadily  on  this  problem  and  within  the  past  fiscal  year 
has  made  progress  in  identification  of  the  various  fragments  into  which  the 
lignin  molecule  is  broken  by  heat  or  other  means. 

Some  work  has  also  been  done  on  the  conversion  of  the  lignin  sulphonic  acids 
in  sulphate  liquor  into  tanninlike  substances,  but  this  work  is  not  yet  com- 
pleted. 

Investigation  on  the  destructive  distillation  of  lignin  was  completed  during  the 
year.  The  oily  distillate  was  found  to  be  a  complex  mixture  and  quite  a 
number  of  compounds,  chiefly  phenols,  were  isolated  and  identified.     Among 
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them  were:  Phenol,  o-cresol,  guaiacol,  creosol,  l-vinyl-3-methoxy-4-hydroxy  ben- 
zene, l-n.propyl-3-methoxy-4-hydroxy  benzene,  and  triacontane.  A  dimethoxy 
carboxylic  acid  CsH^CMOCHsh  was  isolated  but  not  definitely  identified.  The 
discovery  of  triacontane  is  of  special  interest,  as  the  presence  of  a  30-carbon 
chain  in  the  lignin  molecule  has  not  previously  been  postulated. 

Work  on  modification  and  degradation  of  lignin  has  been  carried  on  along 
a  number  of  lines.  One  of  these  is  the  distillation  of  lignin  with  zinc  dust  in 
an  atmosphere  of  hydrogen.  This  particular  piece  of  work  has  been  brought  to 
completion,  and  the  paper  reporting  it  is  now  awaiting  publication.  Catechol, 
guaiacol,  n. propyl  guaiacol,  and  anisic  acid  are  among  the  products  formed  in 
this  manner.     Some  work  has  also  been  carried  out  on  the  nitration  of  lignin. 

INSECTICIDE    INVESTIGATIONS 

INSECTICIDAL  PLANTS 

The  researches  on  the  constitution  of  rotenone  that  have  been  conducted 
during  the  past  several  years  culminated  during  1932  in  a  complete  determina- 
tion of  the  structural  formula ;  an  investigation  of  the  possibility  of  synthesiz- 
ing it  has  been  begun.  It  has  been  found  that  rotenone-spray  deposits  are  sub- 
ject to  photochemical  decomposition,  accompanied  by  considerable  loss  in 
toxicity,  and  that  this  decomposition  may  be  retarded  by  admixture  of  a  black 
material  like  lampblack.  Numerous  derivatives  of  rotenone  have  been  investi- 
gated for  toxicity  to  both  goldfish  and  insects,  in  an  effort  to  find  a  correlation 
between  structure  and  toxicity  to  serve  as  a  guide  in  developing  new  and 
simpler  insecticides.  Of  these  derivatives  dihydrorotenone  appears  most  prom- 
ising in  that  its  toxicity  is  nearly  equal  to  that  of  rotenone,  and  it  is  inherently 
more  stable  toward  light.  Improvements  have  been  made  in  methods  of  extrac- 
tion and  analysis,  and  various  spray  preparations  containing  rotenone  have  been 
developed. 

The  study  of  deguelin,  tephrosin,  and  toxicarol  has  also  led  to  practically 
complete  determination  of  their  structural  formulas,  and  they  have  been  found 
closely  related  to  each  other  and  to  rotenone. 

The  investigation  begun  last  year  of  the  large  number  of  miscellaneous  fish- 
poisoning  plants  was  systematically  continued  during  this  year.  Of  the  more 
than  70  materials  tried  16  species  are  considered  promising  enough  for  further 
study.  These  are:  Apurimada  michelii,  Bejuco  chilio,  Ceratiola  ericoides, 
Covillia  tridentata,  Gracca  virginiarw,  Cracca  vogelii,  C  rot  on  tiglium,  Dfospi/ros 
maritimu,  Eremocarpus  setigerus,  Fohla  tingui.  Ichthyomethia  piscipula,  Man- 
zanillo  comun,  Mochongoko,  Sinihuite,  Spatholobiis  roxbitrgMi,  and  Urechites 
suberecta. 

Preliminary  attempts  to  separate  the  active  principles  from  certain  of  these 
plants,  notably  Cracca  virginiana  and  Spatholobus  roxburghii.  were  unsuc- 
cessful. 

A  resin  obtained  from  Croton  tiglium  showed  high  toxicity  to  fish  and  insects, 
and  its  chemical  nature  will  be  carefully  studied. 

PHARMACOLOGICAL  TESTS  OF  INSECTICIDAL  PLANTS 

A  toxicological  comparison  of  the  action  of  nicotine  and  neonicotine  (anaba- 
sine)  upon  guinea  pigs,  rabbits,  frogs,  and  earthworms,  and  a  pharmacological 
comparison  of  the  same  two  compounds  in  their  action  upon  blood  pressure, 
respiration,  and  isolated  organs,  were  undertaken  and  completed.  Toxicity 
studies  upon  toxicarol  and  deguelin  administered  orally  and  by  injection  to 
guinea  pigs,  rabbits,  and  white  rats  were  carried  on,  and  a  pharmacological 
comparison  of  these  two  materials  with  rotenone  in  their  effect  upon  blood 
pressure,  respiration,  rate  of  destruction,  and  elimination,  and  upon  isolated 
organs,  was  instituted. 

SYNTHETIC  ORGANIC  INSECTICIDES 

Both  anabasine  and  methyl  anabasine  differ  from  the  synthetic  materials  in 
that  they  are  optically  active.  Attempts  were  accordingly  made  to  separate  the 
synthetic  materials  into  their  optically  active  components,  in  order  to  carry  the 
identification  to  the  final  step,  but  these  attempts  were  unsuccessful. 

Attempts  to  develop  methods  of  synthesis  for  this  group  of  compounds  were 
continued.     It  was  found  that,  in  contrast  to  the  behavior  of  nicotine,  methyl 
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anabasine  can  be  converted  into  anabasine  by  long  treatment  with  hydrochloric 
acid,  and  this  may  explain  some  of  the  difficulties  encountered  in  previous 
attempts  to  prepare  neonicotine  from  a,  j3-  dipyridyl. 

Tertiary  amyl,  benzoyl,  chloracetyl,  anisoyl,  trimethyl  galloyl,  and  furoyl 
isothiocyanates  were  made.  Most  of  them  were  of  low  toxicity  and  in  addition 
were  subject  to  decomposition  into  even  less  toxic  compounds.  The  benzoyl  and 
trimethyl  galloyl  compounds  were  the  most  stable  and  promising. 

Normal  amyl  phenyl,  isoamyl  phenyl,  azelyl  diphenyl,  and  benzoyl  phenyl 
thioureas  and  azelyl  di  a-  naphthyl  dithiourea  were  studied.  The  first  four 
showed  no  toxicity  to  fish  in  moderate  concentrations,  and  the  last  was  too 
insoluble  to  test.  This  class  of  compounds  apparently  offers  little  promise  of 
furnishing  effective  insecticides. 

SPRAY    RESIDUES 

In  studying  arsenic  on  apples,  investigations  of  the  influence  of  spray  com- 
position and  spray  schedules  upon  the  amount  of  the  residue,  and  of  the 
efficacy  of  numerous  washing  procedures  in  removing  the  residue  were  made. 
Special  attention  was  paid  to  the  alkaline  washes  because  of  their  greater 
promise  in  removing  oil-protected  deposits.  Many  phases  of  the  Gutzeit  method 
for  arsenic  determination  were  studied  in  an  effort  to  make  this  universally 
used  procedure  more  reliable  and  accurate.  The  possibility  of  using  the  Deniges 
molybdate  method  as  a  simple  substitute  for  the  Gutzeit  test  was  shown  to  be 
rather  remote. 

A  cooperative  project  with  the  Bureau  of  Entomology  on  the  arsenical 
residues  remaining  in  cigar  and  cigarette  tobaccos  after  dusting  with  lead 
arsenate  and  Paris  green,  respectively,  was  concluded. 

Further  studies  on  the  quantity  of  fluorine  present  at  harvest  time  on  apples 
that  had  been  sprayed  with  fluorine-containing  compounds  were  conducted  and 
certain  relationships  between  type  of  spray  and  size  of  residue  were  revealed. 

Two  good  qualitative  methods  of  testing  for  the  quantities  of  rotenone  likely 
to  be  present  as  spray  residues  on  apples  were  developed,  and  one  method  has 
been  found  capable  of  giving  fair  quantitative  results. 

FLUORINE   INSECTICIDES 

The  investigation  of  fluorine-containing  compounds  as  insecticides  was  con- 
tinued. Means  of  improving  the  dusting  and  spraying  characteristics  of  the 
fluoaluminates  were  sought,  and  found  in  the  expedient  of  mixing  with  the 
fluoaluminate  equal  molecular  proportions  of  precipitated  silica.  Batches  of 
such  mixtures  containing  the  fluoaluminates  of  sodium,  potassium,  and 
ammonium,  respectively,  were  prepared  for  experimental  use. 

Three  United  States  patents  covering  methods  of  manufacturing  fluorine- 
containing  insecticides  were  issued  to  R.  H.  Carter,  of  the  bureau,  and  assigned 
by  him  to  the  Government  and  the  people  of  the  United  States. 

FUMIGANTS 

Several  fumigants,  namely,  hydrocyanic  acid,  hydrogen  sulphide,  ethylene 
oxide,  carbon  dioxide,  and  propylene  dichloride  were  investigated  from  various 
angles  during  the  year. 

The  particular  one  of  the  four  isomeric  propylene  dichlorides  that  is  used  for 
fumigation  was  very  carefully  purified  and  used  for  the  determination  of  specific 
gravity  and  of  vapor  pressure  from  room  temperature  to  the  boiling  point. 

In  the  study  of  resistance  to  hydrocyanic-acid  fumigation  by  the  citrus  red 
scale  in  certain  sections  of  California,  the  chemical  work  of  the  past  year  has 
been  concerned  with  three  phases — design  of  apparatus,  development  of  methods 
of  analysis,  and  control  of  fumigations  in  laboratory  and  field  in  order  to  cor- 
relate scale  mortality  with  dosage.  Many  laboratory  fumigations  were  made 
under  known,  controlled  conditions,  with  mixtures  of  hydrocyanic  acid  and 
carbon  dioxide,  hydrogen  sulphide,  and  ethylene  oxide.  It  appears  that  ethylene 
oxide  is  not  very  toxic  to  red  scale  and  that  the  toxicity  is  not  appreciably  in- 
creased by  carbon  dioxide.  Mixtures  of  hydrocyanic  acid  and  ethylene  oxide 
containing  relatively  small  proportions  of  the  latter  are  less  toxic  than  the  same 
quantify  of  hydrocyanic  acid  alone. 
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HOMOLOGTJES   OF  PARIS   GREEN 

Investigational  work  on  the  compounds  resembling  Paris  green  that  are 
formed  by  copper  arsenite  and  the  members  of  the  acetic-acid  series  of  organic 
acids  was  completed  during  the  year.  Large  batches  of  the  greens  made  with 
stearic,  palmitic,  and  lauric  acids  were  prepared  so  that  these  compounds  may 
be  tested  for  insecticidal  efficacy.  The  stearic  compound  is  being  tried  in  field 
tests  for  control  of  the  codling  moth. 

OIL   EMULSIONS 

Because  a  method  of  determining  just  how  much  oil  is  deposited  on  sprayed 
foliage  is  of  fundamental  importance  to  a  study  of  oil  emulsions  such  a  method 
was  developed.  In  experiments  made  with  a  highly  purified  mineral  oil  con- 
taining almost  no  fraction  attackable  by  strong  acids,  it  was  found  possible  to 
estimate  the  spray  deposit  with  satisfactory  accuracy  by  extracting  both  the 
spray  oil  and  the  natural-leaf  wax  or  oil  from  the  leaves  and  then  destroying 
the  leaf  oil  with  concentrated  nitric  acid.  Later,  the  method  was  extended  to 
cover  the  use  of  less  refined  oils  by  adopting  the  expedient  of  correcting  the 
recovered  volumes  to  allow  for  the  proportion  of  oil  destroyed,  as  determined 
by  control  experiments  run  under  identical  conditions.  By  the  use  of  this 
method  the  influence  of  emulsifier  concentration  and  oil  concentration  upon  the 
amount  of  oil  deposited,  and  in  turn  the  correlation  between  this  and  the  insec- 
ticidal efficiency  of  oil  emulsions,  was  exhaustively  studied.  These  experiments 
were  made  jointly  with  the  Bureau  of  Entomology. 

PUBLICATIONS 

During  the  fiscal  year  1932  the  insecticide  division  published  35  reports  of 
its  work  in  various  scientific  journals,  and  in  two  department  publications, 
Miscellaneous  Publication  117,  Bibliography  of  Ethylene  Dichloride,  and 
Miscellaneous  Publication  120,  A  Digest  of  the  Literature  of  Derris  (Deguelia) 
Species  Used  as  Insecticides,  1747-1931.  The  Review  of  United  States  Patents 
Relating  to  Pest  Control  in  multigraphed  form  was  mailed  to  nearly  1,500  per- 
sons each  month  to  and  including  March,  after  which  shortage  of  funds 
compelled  its  discontinuance. 

DUST-EXPLOSION    INVESTIGATIONS 

Twenty  dust  explosions  in  industrial  plants  were  investigated  during  the  fis- 
cal year.  These  explosions  resulted  in  the  death  of  8  persons,  injuries  to  59 
others,  and  property  damage  amounting  to  $1,466,850.  They  occurred  in  grain 
elevators,  feed  plants,  flour  mills,  woodworking  establishments,  linseed-meal 
plants,  and  other  industries. 

The  structure  at  the  Arlington  testing  station  in  which  dust  explosions  are 
produced  to  determine  the  venting  area  necessary  to  prevent  structural  damage 
has  been  changed  at  various  times  in  order  to  incorporate  newly  developed 
venting  equipment  or  to  try  some  recommended  venting  practice.  As  at  present 
constructed  the  arrangement  of  the  structure  is  quite  flexible,  and  provision 
can  be  made  to  install  and  test  under  different  explosion  pressures  pivoted 
sash,  hinged  sash,  swinging  steel  doors  or  panels,  roof  ventilators,  automatic 
sash-venting  equipment,  and  door  checks,  as  well  as  different  areas  of  fixed 


Samples  of  dust  obtained  from  industrial  companies  in  various  sections  of  the 
country  were  tested  for  explosibility,  and  reports  were  prepared,  together  with 
recommendations  for  dust-explosion  prevention.  The  samples  included  cork, 
sodium  resinate,  baking  powder,  ivory  nut,  dyestuffs,  oats,  alfalfa,  cinnamon, 
tapioca,  pyrethrum,  pyrites,  glucose,  and  other  dusts. 

A  study  of  operating  conditions  and  new  construction  features,  with  special 
attention  to  dust-explosion  hazards,  was  made  during  the  year. 

A  revision  of  the  dust-explosion  prevention  code  for  flour  and  feed  mills  has 
been  prepared  and  was  considered  as  a  progress  report  at  the  Atlantic  City 
meeting  of  the  National  Fire  Protection  Association.  Further  attention  will 
be  given  the  code  at  the  next  meeting  of  the  committee  before  it  is  presented 
to  the  association  for  adoption. 
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The  chemical  engineering  division  continued  to  cooperate  with  the  National 
Fire  Waste  Council  of  the  Chamber  of  Commerce  of  the  United  States  and  with 
a  number  of  State  colleges,  firemen's  organizations,  and  fire-prevention  associa- 
tions in  conducting  short-course  schools  of  instruction  for  firemen.  At  these 
schools  the  engineers  of  the  division  presented  the  recent  accomplishments  in 
dust-explosion  prevention  of  interest  to  firemen  by  means  of  specially  prepared 
motion-picture  reels  and  demonstration  apparatus. 

SPONTANEOUS     IGNITION     OF     HAY 

Experiments  on  the  spontaneous  heating  and  ignition  of  hay  were  continued 
in  the  specially  constructed  barn  on  the  animal  husbandry  farm  at  Belts- 
ville,  Md. 

During  this  fiscal  year  observations  were  made  on  five  consecutive  experi- 
ments, the  first  being  started  in  June,  the  second  in  July,  the  third  in  August, 
the  fourth  in  September,  1931,  and  the  fifth  in  June,  1932.  In  these  experi- 
ments such  basic  factors  as  quantity,  moisture  content,  compactness,  and  aera- 
tion of  the  hay  were  varied  in  order  that  their  effect  on  the  self -heating  of  hay 
might  be  studied. 

Temperatures  throughout  the  hay  were  recorded  by  means  of  thermocouples 
and  a  potentiometer.  Samples  of  hay  and  gases  were  collected  at  different 
points  for  analysis.  Special  studies  on  the  loss  of  dry  matter  undergone  by  hay 
during  fermentation  and  on  the  effect  of  horse-manure  inoculum  as  a  possible 
stimulant  or  agent  conducive  to  spontaneous  heating  were  made. 

A  quick  method  of  determining  the  moisture  content  of  hay  was  devised. 
This  is  a  distillation  method  using  xylene,  and  by  means  of  it  satisfactory 
results  can  be  obtained  in  the  field  within  15  minutes. 

The  temperatures  recorded  in  these  experiments  were  far  below  those 
necessary  to  cause  ignition.  These  studies  have  shown  very  definitely  that  the 
range  of  conditions  necessary  for  spontaneous  heating  to  continue  and  progress 
until  ignition  occurs  is  very  narrow,  complex,  and  puzzling. 

So  far  as  alfalfa  is  concerned  the  bureau's  research  and  experiments  indicate 
that  (1)  as  a  safety  measure  the  moisture  content  of  loose  hay  placed  in  barns 
should  not  be  over  30  per  cent.  It  is  unlikely  that  hay  of  this  moisture  content 
will  heat  spontaneously  much  beyond  the  normal  sweating  stage ;  (2)  mows  of 
hay  of  10  tons  or  less  are  not  apt  to  heat  spontaneously  to  a  dangerous  degree ; 
(3)  the  addition  of  salt  to  moistened  hay  will  inhibit  bacterial  growth  and 
will  delay  but  not  prevent  mold  development  (this  delay  in  microbial  develop- 
ment may  be  long  enough  to  permit  the  curing  of  the  hay)  ;  and  (4)  hay  too  wet 
and  too  densely  packed  will  not  ignite  spontaneously ;  such  hay,  however,  will 
undergo  fermentation  and  the  development  of  molds  to  an  extent  that  renders 
it  unfit  for  feeding. 

The  annual  loss  from  the  burning  of  barns  and  other  farm  property  as  a  re- 
suit  of  spontaneous  ignition  of  agricultural  products  has  been  estimated  to  be 
at  least  $20,000,000,  which  is  20  per  cent  of  the  total  estimated  loss  of 
$100,000,000  annually  from  fires  on  farms.  The  spoilage  of  hay  by  spontaneous 
heating,  but  in  which  actual  ignition  does  not  occur,  is  even  more  serious. 

The  results  of  a  careful,  conservative  estimate  lead  to  the  conclusion  that  at 
least  one-tenth  of  the  harvested  grass  crop  of  this  country,  at  an  estimated 
value  of  $63,200,000,  is  lost  as  the  result  of  spontaneous  heating  occurring 
between  the  time  it  is  cut  and  the  time  when  it  is  used. 

Only  in  recent  years  have  fires  from  this  cause  been  carefully  investigated  in 
this  country.  Through  the  cooperation  of  county  agents  of  the  United  States 
and  the  fire  marshal  of  the  Province  of  Ontario,  Canada,  the  bureau  has  re- 
ceived numerous  reports  of  cases  of  spontaneous  heating  and  ignition  of  hay. 
Of  18  such  cases  in  the  United  States  in  1931,  for  which  figures  are  available, 
the  aggregate  loss  was  $63,850.  No  one  hay  predominated  as  a  source  of  such 
fires,  although  clover  or  alfalfa,  either  alone  or  in  combination  with  other  hays, 
was  involved  in  the  majority  of  the  cases.  Ignition  of  baled  hay  has  also  been 
reported.     In  91  per  cent  of  the  cases  the  hay  was  in  barns. 

Eighty-nine  per  cent  of  the  fires  occurred  during  the  following  months:  39 
per  cent  in  August,  22  per  cent  in  July,  17  per  cent  in  June,  and  11  per  cent  in 
September. 

The  length  of  time  before  fires  break  out  is  important.  In  the  cases  reported, 
the  average  number  of  days  between  the  date  of  storage  and  the  date  of  out- 
break of  fire  was  43,  the  minimum  being  2  days  and  the  maximum  330  days. 
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COOPERATION  WITH  NATIONAL  ORGANIZATIONS 

The  bureau  continues  to  exert  leadership  of  the  farm  fire  protection  commit- 
tee of  the  National  Fire  Protection  Association.  This  committee,  in  coopera- 
tion with  the  agricultural  committee  of  the  National  Fire  Waste  Council,  Cham- 
ber of  Commerce  of  the  United  States,  has  prepared  and  released  a  handbook, 
Prevention  and  Control  of  Farm  Fires.  This  reference  book  of  168  pages,  the 
first  of  its  kind  on  the  subject,  covers  all  phases  of  farm-fire  hazards  and 
protection. 

SOIL  INVESTIGATIONS 

SOIL    SURVEY 

An  inventory  of  resources  is  one  of  the  fundamental  requirements  for  the 
success  of  any  business  enterprise.  The  soil  survey  reports  and  maps  constitute 
an  inventory  of  the  soil  which  comprises  for  the  farmer  a  most  important  asset. 
The  information  gathered  by  the  soil  survey  enables  the  individual  farmer  to 
work  out  a  cropping  system  by  which  he  can  make  the  best  of  his  soil  resources. 
In  the  readjustment  of  cotton  farming  in  the  Southeastern  States  as  the  result 
of  the  boll-weevil  invasion  a  knowledge  of  the  location  and  distribution  of  dif- 
ferent soil  types  enabled  the  farmers  to  replace  advantageously  part  of  their 
cotton  acreage  with  alfalfa.  In  the  tobacco  districts  information  obtained 
through  the  soil  survey  has  made  it  possible  for  the  farmer  to  pick  out  fields 
where  the  soil  is  capable  of  producing  the  quality  of  tobacco  demanded  by  the 
market.  This  information  has  been  worth  hundreds  of  thousands  of  dollars 
to  the  farmers  of  the  South  and  East.  In  the  West  the  soil  survey  has  been 
of  incalculable  value  in  the  extension  of  acreage  of  special  crops,  and  the  avoid- 
ance of  areas  where  accumulation  of  salts  and  development  of  alkali  are  a 
menace. 

In  developing  reclamation  projects  the  soil  survey  has  proved  to  be  of  funda- 
mental importance,  since  a  knowledge  of  the  soil  types  makes  it  possible  to 
avoid  costly  mistakes  that  would  follow  the  carrying  of  water  to  lands  not 
suited  to  agricultural  development. 

The  soil  survey  reports  and  maps  serve  a  very  valuable  purpose  in  developing 
and  interpreting  the  work  of  the  agricultural  experiment  stations  and  in  the 
farm-management  plans  developed  by  county  agricultural  agents.  Experi- 
mental results  secured  on  a  soil  type  in  one  section  of  the  State  may  be  applied 
to  similar  soil  types  in  other  localities  where  sufficient  knowledge  of  the  soil  is 
available.  The  character  of  the  soil  is  a  most  important  factor  in  land  ap- 
praisal. Land  banks,  insurance  companies,  real-estate  brokers,  tax  assessors, 
and  State  officials  are  beginning  to  base  their  valuations  largely  on  soil  maps 
whenever  they  are  available. 

Practically  all  departments  of  the  Government  make  use  of  the  soil  survey 
reports  and  maps  or  call  upon  the  soil  survey  experts  of  the  bureau  for  service. 

In  addition  to  their  strictly  agricultural  uses  soil  survey  reports  and  maps 
are  used  by  health  boards,  life  insurance  companies,  oil  geologists,  road  engi- 
neers, cement  manufacturers,  advertising  agencies,  and  numerous  other  business 
enterprises.  The  cost  of  the  soil  survey  averages  between  2  and  3  cents  per 
acre. 

During  the  year  the  soil-survey  work  has  been  carried  on,  as  in  the  past,  in 
cooperation  with  State  organizations,  usually  the  experiment  stations.  In  most 
of  the  States  this  work  has  been  carried  on  from  the  same  point  of  view  and 
for  the  same  purpose  as  in  the  past.  In  North  Dakota,  however,  the  State  has 
inaugurated  the  work  of  land  classification  for  taxation  purposes.  The  actual 
details  of  the  work  are  left  to  the  several  counties,  to  be  worked  out  in  coopera- 
tion with  the  agricultural  experiment  station  at  Fargo.  The  bureau  has  been 
actively  cooperating  in  this  work,  which  is  practically  identical  with  the  regula- 
tion soil-survey  work.  A  larger  number  of  men  are  assigned  to  this  State, 
therefore,  than  to  most  of  the  other  cooperating  States.  The  land  classification 
based  on  the  results  of  the  soil  survey,  which  brings  out  the  relative  productive 
capacity  of  the  soils,  when  combined  with  economic  data,  furnishes  a  sound 
basis  for  land  taxation.  This  work  during  the  present  summer  is  being  carried 
on  in  McKenzie  County  and  a  number  of  other  counties  are  preparing  to  under- 
take similar  projects. 

Money  has  been  appropriated  by  the  Legislature  of  New  York  State  to  under- 
take a  complete  soil  survey  of  the  entire  agricultural  area  of  the  State.     This 
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bureau  is  cooperating  in  a  comprehensive  program  which  includes  not  merely 
the  regulation  soil-survey  work  but  also  detailed  field  studies  of  soils  on  Long 
Island  to  determine  the  possible  influence  of  soil  character  on  the  growth  of 
truck  crops.  A  similar  kind  of  work  is  being  carried  on  in  Monroe  and  Orleans 
Counties,  where  a  preliminary  survey  has  shown  that  soil  character  has  an 
important  effect  on  the  growth  of  apple  and  other  fruit  trees. 

During  the  fiscal  year  1932  detailed  surveys  covering  a  total  area  of  30,569 
square  miles  were  carried  on  in  79  areas  of  28  States  and  in  Puerto  Rico.  In 
addition  to  these,  reconnaissance  surveys  covering  7,455  square  miles  were 
made  in  Montana  and  Minnesota.  Tables  2  and  3  show  the  details  of  areas 
covered  and  their  distribution. 


Table  2.- 


-Individual  areas  surveyed  and  mapped  during  the  fiscal  year  ended 
June  30,  1932 


State  or  territory 

Area 

Area  surveyed 

Square 

miles 

1303 

1544 

1566 

349 

1805 

407 

332 

1314 

U45 

332 

221 

U42 

447 

1421 

563 

61 

170 

580 

503 

1242 

1316 

U97 

96 

60 

1423 

351 

496 

1378 

1108 

U69 

242 

1664 

881 

144 

1443 

570 

1848 

570 

54 

U35 

1420 

1874 

U52 

1236 

1282 

327 

510 

1293 

196 

82 

400 

1399 

1379 

644 

294 

102 

1630 

i  189 

172 

133 

1390 

221 

Acres 
193, 920 
348, 160 

I  Lauderdale  County.  .....     .      .     ..      ..... 

362,  240 
223,  360 

lAlturas  area 

515,  200 

Brighton  area 

/Decatur  County..     .  ... 

212,  480 

200,  960 

\Hall  County. 

212,480 

(Cass  County .     .     .....  

141,  440 

<JKnox  County .  ..  . 

90, 880 

[Randolph  Countv.   ...... 

286, 080 

(Franklin  County.  ...... 

269, 440 

360,320 

I  Monroe  County 

39,  040 

108,  800 
371,  200 

321, 920 
154,  880 

Qnpen  Annes  County 

202,  240 

126, 080 

Chebovgan  County 

61,440 

Oceana  Countv .       -   - '  -         .... 

38,400 

Oscoda  County .     ...      ..  ... 

270,  720 

Saginaw  Conntv 

224,  640 

. Schoolcraft  Countv ..     .  ...      .  .. 

317, 440 

fGrppne  County 

241, 920 

IMarion  County.  ..        ........... 

69,120 

108, 160 

(.Lower  Yellowstone  area .     

154, 880 

[Dundy  County 

Holt  Countv 

424,  960 
563, 840 

92,160 
283,  520 

Sherman  County.  .                .  .     

IVallev  Countv...        .  .  .. 

364, 800 

542,  720 

[Broome  County 

364,800 

34,  560 
86,400 

New  York ...     ...  ..  ... 

{Orleans  County  --..-.. 

268,800 
559,360 

[Steuben  County.  .     .  ... ... 

[Brunswick  Cnnntv 

97,280 

-v     *>,  n       v 

1  Chatham  Countv 

151,040 

ISiirry  County 

180, 480 

[ Washington  County 

209,280 

North  Dakota . 

McKenzie  Countv    .  . 

326,400 

[Adams  Countv 

187,  520 

[Athens  County .      .    

125, 440 

52,  480 

Carter  County 

256,000 

255, 360 

Oklahoma...    

Grant  Cnnntv 

242,  560 

Greer  Cnnntv 

412, 160 

Mcintosh  Countv 

188, 160 

Maves  Countv  .    . .  .  . 

65, 280 

403,200 

Oregon... 

120,960 
110,080 

X>               -1 

Franklin  County.  .    .  ..    ...             .  . 

85,120 

249.  600 

Wayne  County 

141,  440 

These  figures  do  not  include  portions  of  these  areas  surveyed  in  preceding  years. 
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Table  2. — Individual  areas  surveyed  and  mapped  during  the  fiscal  year  ended 
June  30,  1932— Continued 


State  or  territory 


Area  surveyed 

Square 

miles 

Acres 

1219 

140, 160 

1226 

144,  640 

107 

68, 480 

1563 

360,  320 

289 

184,  960 

290 

185,  600 

530 

339,200 

137 

23,  680 

M80 

307,  200 

208 

133, 120 

695 

444,800 

1152 

97,  280 

i  149 

95, 360 

1821 

525, 440 

U32 

84, 480 

i  2, 837 

1,815,680 

1917 

586,880 

30,  569 

19,  564, 160 

Puerto  Rico 

South  Carolina. 


Texas. 


Virginia 

West  Virginia 
Wisconsin... 

Wyoming 


Total- 


Soil  survey  of 

/Abbeville  County.. . 

\Edgefield  County. .. 

Bee  County. 

Cass  County 

Falls  County 

Hardeman  County.. 

Scurry  County 

Wheeler  County 

Williamson  County- 
Augusta  County 

Nansemond  County. 
Rockbridge  County. 
Randolph  County... 
Barron  County 

f  Johnson  County 

\Sheridan  County 


i  These  figures  do  not  include  portions  of  these  areas  surveyed  in  preceding  years. 


Table  3. 


-Areas  surveyed  and  mapped  in  the  several  States  during  the 
year  ended  June  30,  1932,  and  areas  previously  reported 


fiscal 


DETAILED 


State  or  Territory 

Work  dur- 
ing 1932 

Work  pre- 
viously 
reported 

Total 

Alabama ... ..    

Square  miles 
1,762 

Square  miles 

55, 140 

3,945 

15,  547 
32,  519 

5,405 

1,704 

2,276 

15, 160 

35,  237 

11,500 

6,770 

19,  287 

46,  576 

14,  985 

5,300 

17,  431 
2,197 

13,643 

8,811 

27,  696 

10,  920 

29,  931 

37, 177 

2,520 

56,  293 

652 

1,411 

9.895 

1,438 

28, 180 

44,  374 

16, 878 

16,  796 

14,  547 

15,  001 

18,  699 
1.149 
1.085 

25,  217 

Square  miles 
56,902 
3,945 

15,  547 
33, 731 

5,737 

1,704 

2,276 

15, 160 

35,  696 

11,832 

6,770 

20,  097 

47,  621 

16,  238 
5,542 

17,431 

2,197 

13, 959 

8,811 

29,319 

10,  920 

30, 417 

37, 177 

2,931 

58, 995 

652 

1,411 

9,895 

2,286 

30,  233 

45,  371 

17,  388 
17,  285 
17, 477 
15, 190 
19,615 

1,368 

1,085 

25,  550 

Acres 
36, 417, 280 

Arizona 

2, 524, 800 

Arkansas 

9, 950, 080 

1,212 
332 

21,  587,  840 
3, 671, 680 

1, 090,  560 

1, 456,  640 

Florida 

9,702,400 

Georgia ...  . . 

459 
332 

22,  845, 440 

Idaho .  .  . 

7, 572, 480 

Illinois 

4, 332, 800 

Indiana .         .  .          .  .  . 

810 
1,045 
1,253 

242 

12, 862, 080 

30, 477, 440 

10,  392,  320 

Kentucky  ....  

3, 546,  880 

Louisiana ..  ... 

11, 155,  840 

Maine     ...      ....     .  .. 

1, 406,  080 

Maryland .-.      .             .  ...     

316 

8,  933,  760 

5, 639,  040 

1,623 

18,  764, 160 

6,  988, 800 

Mississippi .  .      .... 

486 

19,  466, 880 

Missouri .. 

23,  793,  280 

Montana 

411 
2,702 

1,  875,  840 

Nebraska.   ..  .  _         .     ..     ..  ... 

37,  756, 800 

Nevada.. ..     .        .... 

417,  2S0 

903. 040 

6,  332, 800 

New  Mexico .      .         ...    ..  .. 

848 
2,053 
997 
510 
489 
i  2, 930 
189 
916 
219 

1, 463,  040 

New  York 

19,  349, 120 

North  Carolina..   

29,  037,  440 

North  Dakota ..     .  .. .    .. 

11, 128.  320 

Ohio 

11, 062,  400 

Oklahoma ...  . 

11, 185.  280 

Oreson  . 

9,  721,  600 

12,  553,  600 

Puerto  Rico  ._                                  ....      

875,  520 

Rhode  Island.   .                                             .... 

694, 400 

South  Carolina . ..  ...  

333 

16,  352, 000 

i  Le  Flore  and  Texas  Counties,  Okla.,  were  included  in  reconnaissance  work  in 
report  they  have  been  included  in  detailed  work. 


380  and  1931.    In  this 
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Table  3. — Areas  surveyed  and  mapped  in  the  several  States  during  the  fiscat 
year  ended  June  30,  1932,  and  areas  previously  reported — Continued 

DETAILED 


State  or  Territory 


|    ingiy^        reported 


Total 


South  Dakota. 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington. ._ 
West  Virginia. 

Wisconsin 

Wyoming 


Total. 


Square  miles  Square  miles 


2, 397 


996 


821 

132 

3,  754 


30,  569 


11, 198 

56,  930 

2,419 

1,175 

11,235 

10,  752 

21,958 

26,  527 

5,121 


\uare  miles 

8,286 

11, 198 

59, 327 

2,419 

1,175 

12,  231 

10,  752 

22,  779 

26,  659 

8,875 


Acres 

5,  303, 040 

7, 166,  720 
37,  969, 2i0 

1,  548. 160 
752, 000 

7,  827, 840 

6, 881,  2£0 
14,  578,  560 
17, 061,  760 

5, 680,  000 


859, 462     550, 055,  6£0 


31,915 

58, 000 

32, 135 

39,  960 

1,322 

5,837 

42,  257 

53, 064 

39,  240 

41, 420 

41,405 

41,400 

152,  855 

9,124 

16,  540 

14, 425 

31,915 

58,  000 

32, 135 

39,  960 

1,322 

8,510 

47, 039 

53, 064 

39,  240 

41,420 

41,  405 

41, 400 

152,  855 

9,124 

16,  540 

14, 425 

20, 425,  600 
37, 120, 000 



20,  566, 400 

25,  574, 400 

846, 080 

2,673 
4,782 

5, 446, 400 

30, 104, 960 

33,  960,  960 

25, 113,  600 

Ohio    

26,508,800 

Pennsylvania.      ...      .        .      ....      :  ..           .  .. 

26, 499,  200 

South  Dakota ....     _      _      __     _     .     .  .  _  . 

26, 496,  000 

Texas - 

97,  827,  200 

5,  839,  360 

Washington    _.      ....     ...      _  ...  .     .. 

10,  585,  600 

Wisconsin..  .     __  _. 

9,  232, 000 

Total 

7, 455 

620,  899 

628,  354 

402, 146,  560 

PEAT   INVESTIGATIONS 

During  the  fiscal  year  1932  peat  investigations  continued  the  nation-wide 
inventory  of  the  character  and  quality  of  peat  resources  in  the  United  States.. 
This  research  included  a  further  study  of  the  sequence  of  peat  layers  and  char- 
acteristic profile  features  of  peat  deposits  of  regional  importance;  cooperation 
with  the  soil  survey  in  the  description  and  classification  of  organic  soils  in  Vir- 
ginia, North  Carolina,  and  Minnesota  ;  selection  of  representative  profile  samples 
from  Ohio,  Indiana,  and  Wisconsin  for  laboratory  analysis  of  physical  proper- 
ties and  chemical  composition  of  organic  matter ;  and  experimental  tests  con- 
ducted at  Arlington  Farm,  Va.,  in  cooperation  with  the  United  States  Golf 
Association,  to  determine  the  effects  of  special  grades  of  peat  products  upon 
mineral  soils. 

The  existence  of  a  large  acreage  of  peat  land  in  this  country  provides  an 
opportunity  for  broadening  home  markets  and  incomes,  and  it  emphasizes  the 
importance  of  information  on  the  uses  for  which  particular  groups  of  peat 
deposits  are  economically  adapted.  Inquiries  on  this  subject  are  becoming 
numerous. 

SOIL-EROSION     INVESTIGATIONS 


Since  the  formulation  of  a  definite  plan  for  a  national  program  of  research 
on  basic  principles  of  soil-erosion  processes  and  on  methods  of  erosion  control, 
as  governed  by  definite  soils  (a  program  originated  by  H.  H.  Bennett,  of  this 
bureau,  in  1926,  on  the  basis  of  his  wide  soil  experience),  much  has  been  accom- 
plished in  (1)  arousing  farmers  and  agricultural  specialists  of  the  Nation  to  a 
realization  of  the  cost  of  this  form  of  continuous  land  depreciation  and  (2)  in 
starting  practical  methods  of  slowing  down  the  wastage  in  regions  where  previ-. 
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ously  practically  nothing  was  being  done.  The  establishment  of  soil-erosion 
experiment  stations  in  the  various  major  land  divisions  of  the  country  especially 
susceptible  to  erosion,  together  with  an  aggressively  prosecuted  educational 
program  relating  to  the  evil,  has  done  more  to  arouse  the  country  to  the  extent 
of  the  damage  and  the  need  for  combative  methods  than  had  the  combined 
efforts  of  all  the  agencies  involved  in  the  past.  For  the  first  time  research 
.methods  are  being  applied  to  this  exceedingly  diversified  problem  of  land  im- 
pairment and  destruction  by  erosion,  according  to  a  comprehensive  scientifically 
coordinated  plan,  involving  the  cooperation  of  the  Bureau  of  Agricultural 
.Engineering,  the  State  experiment  stations,  and  other  agencies. 

A  new  erosion  station  was  installed  during  the  year  near  La  Crosse,  Wis.,  to 
work  out  the  rates  of  erosion  and  the  necessary  corrective  measures  for  the  ex- 
tensive unglaciated  area  of  southwestern  Wisconsin,  southeastern  Minnesota, 
and  adjacent  parts  of  Iowa  and  Illinois.  On  this,  the  upper  Mississippi  Valley 
erosion  station,  livestock  will  be  brought  into  the  program  to  determine  its 
relation  to  practical  erosion-control  plans  for  the  area. 

When  the  heavy  losses  of  soil,  determined  at  the  erosion  stations,  are  consid- 
ered in  connection  with  the  enormous  extent  of  land  subject  to  serious  washing, 
it  becomes  apparent  that  the  investigations  now  being  carried  on  can  not  be 
neglected.  The  obvious  economic  necessity  for  continuing  this  program  be- 
comes even  more  a  matter  of  vital  national  importance  since  millions  of  acres 
,of  formerly  good  land  have  been  destroyed,  so  far  as  the  ability  of  farmers  to 
make  practical  use  of  them  is  concerned. 

More  than  1,000,000  acres  of  crop  land  were  terraced  in  Texas  alone  during 
1931.  In  some  localities  farmers  are  beginning  to  adopt  the  comparatively 
inexpensive  strip-cropping  method  of  reducing  soil  losses  in  such  a  way  as  to 
assure  extensive  use  of  this  method  in  the  control  of  both  wind  and  water 
erosion.  Under  this  method  strips  of  thick-growing,  water-retarding,  soil-saving 
rcrops  serve  as  a  powerful  agency  in  slowing  down  the  rate  and  amount  of  run-off 
and  therefore  in  reducing  the  severity  of  soil  washing.  The  system  is  being 
tested  at  all  the  erosion  stations,  and  in  every  instance  has  given  highly  promis- 
ing results.  As  an  example,  at  the  black-land  erosion  station  in  central  Texas. 
near  Temple,  there  was  no  run-off  whatever  during  1931  from  the  experimental 
plots  devoted  to  this  method  of  control. 

Results  obtained  with  the  hole-digging  cultivator  developed  at  the  western 
Kansas  erosion  station  have  been  highly  satisfactory  thus  far.  Loss  of  rain- 
water from  fallow  land  at  that  station  has  amounted  to  only  iy2  per  cent  of  the 
total  precipitation  where  the  land  was  scarified  with  this  machine,  as  against 
34  per  cent  from  an  untreated  area  immediately  alongside,  handled  according 
;to  the  prevailing  local  method.  There  was  comparatively  little  soil  erosion 
from  this  specially  treated  area  on  June  8,  1932,  when  2  inches  of  rain  fell  in 
15  minutes. 

Accurate  measurements  have  shown  that  soil  is  being  lost  from  moderately 
steep  slopes  (8  per  cent)  of  the  Corn  Belt,  on  the  important  Shelby  loam  soil, 
at  the  rate  of  about  1  inch  annually,  where  the  land  is  used  continuously  for 
corn.  This  means  the  removal  of  the  entire  layer  of  fertile  topsoil  from  such 
slopes  within  about  10  or  12  years,  and  the  consequent  exposure  of  comparatively 
infertile,  stiff  clay  subsoil,  which  produced  in  the  fairly  good  corn  year  of  1931 
only  14  bushels  of  corn  per  acre  (on  land  which  had  been  cultivated  40  years), 
at  the  Bethany  erosion  station,  as  compared  with  51  bushels  from  land  still 
retaining  its  topsoil,  broken  out  of  bluegrass  sod  5  years  previously.  Con- 
tinuously cropped  cornland  lost  soil  at  the  Bethany  station  in  1931  at  the  rate 
of  104.7  tons  per  acre  from  a  controlled  plot  146  feet  long  on  an  8  per  cent  slope. 
One  1-inch  rain  on  June  5,  1932,  caused  a  soil  loss  from  this  plot  at  the  rate  of 
19^  tons  per  acre.  The  corresponding  water  loss  was  39.7  per  cent  of  the  total 
precipitation.  A  plot  73  feet  long  on  the  same  slope,  similarly  controlled  and 
planted  to  corn,  lost  soil  during  1931  at  the  rate  of  84  tons  per  acre,  with  a 
corresponding  run-off  amounting  to  30  per  cent  of  the  rainfall.  The  June  rain 
referred  to  removed  soil  from  this  shorter  plot  at  the  rate  of  15.7  tons  per  acre, 
with  a  water  loss  amounting  to  49y2  per  cent  of  the  precipitation. 

In  other  words,  in  this  region  length  of  slope  considerably  affects  the  rate  of 
soil  loss.  Also,  since  no  water  enters  these  controlled  plots  from  the  upper  ends, 
these  losses  can  be  taken  as  an  approximate  measure  of  the  losses  to  be  expected 
from  similarly  cultivated  slopes,  regardless  of  the  method  of  intercepting  water 
from  above.  Soil  loss  from  alfalfa  grown  on  the  same  slope  and  soil  type,  re- 
ceiving the  same  rainfall  and  having  the  same  protection  from  water  flowing 
down  the  slope,  was  only  0.36  ton  per  acre,  with  an  accompanying  water  loss  of 
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■only  2.2  per  cent  of  the  precipitation.  The  losses  from  corn  grown  in  a  3-year 
rotation,  in  plots  immediately  alongside,  were  53.3  tons  of  soil  per  acre  and  24.3 
per  cent  of  the  rainfall.  These  data  show  the  powerful  effect  of  vegetation  and 
soil-incorporated  organic  matter  in  erosion  control.  Moreover,  they  indicate  that 
in  this  locality  terracing  alone  can  not  be  expected  to  give  anything  like  the 
effective  control  that  will  result  from  terracing  plus  those  crop  rotations  which 
build  up  the  humus  supply  of  the  soil. 

An  interesting  experiment  at  the  Bethany  station  indicates  the  possibilities 
of  controlling  erosion  by  using  good  farm  methods,  both  with  and  without  ter- 
racing. Three  badly  eroded  fields  were  selected  for  this  study.  One  was 
handled  in  accordance  with  poor  farm  methods  (as  a  check),  another  under 
good  farm  methods,  and  a  third  under  good  farm  methods  plus  terracing.  The 
terraced  areas  in  1931  produced  26.4  bushels  of  wheat  per  acre,  as  compared 
with  23.9  bushels  per  acre  for  the  unterraced  area  on  which  good  farm  methods 
were  practiced.  In  1932  the  terraced  area  produced  0.67  ton  of  dry  hay  per 
acre,  as  compared  with  0.92  ton  per  acre  for  the  unterraced  area  under  good 
farm  practice,  and  0.29  ton  for  the  area  farmed  according  to  poor  methods  (the 
three  areas  being  seeded  in  the  same  manner ) .  Thus,  while  the  terraced  area 
gave,  the  first  year,  an  increase  in  yield  of  wheat  amounting  to  10  per  cent 
above  that  of  the  unterraced  area  handled  according  to  good  farm  practice, 
the  results  of  the  second  year  showed  an  increase  of  37  per  cent  in  the  yield 
of  hay  from  the  unterraced  area  under  good  farm  methods,  as  compared  with 
that  from  the  terraced  area,  and  a  217  per  cent  increase,  as  compared  with  that 
from  the  unterraced  area  cropped  according  to  poor  farming  methods.  The 
advantages  of  good  farm  practice  on  eroding  soil,  both  with  and  without  ter- 
racing, are  thus  obvious.  During  the  first  year  some  variation  in  the  moisture 
conditions  resulted  because  snow  drifted  from  the  south  slope  occupied  by  the 
unterraced  good-farm-practice  field  to  the  north  slope  occupied  by  the  other 
two  fields,  indicating  that  short-time  results  can  not  be  stated  as  conclusive. 

At  the  western  Kansas  erosion  station  loss  of  rain  water  during  1931  from 
native  sod  on  a  5  per  cent  slope  was  0.05  per  cent  of  the  total  precipitation. 
This  was  accompanied  by  a  soil  loss  of  0.0025  ton  per  acre.  Corresponding 
losses  from  clean-tilled  Kafir  (following  wheat)  were  11.8  per  cent  of  the  rain- 
fall and  20.85  tons  of  soil  per  acre.  In  other  words,  native  sod  held  back  two 
liundred  and  thirty-six  times  as  much  of  the  rainfall  and  eight  thousand  three 
hundred  and  forty  times  as  much  soil  as  did  Kafir.  From  wheat  growing  on 
slightly  eroded  soil  immediately  alongside  the  plots  from  which  these  losses 
were  measured,  the  run-off  amounted  to  2.8  per  cent  of  the  total  rainfall  and 
the  erosion  to  0.27  ton  per  acre,  whereas,  from  wheat  grown  on  severely  eroded 
land  (surface  removed  down  to  subsoil)  15.4  per  cent  of  the  railfall  was  lost, 
along  with  3.4  tons  of  soil  per  acre.  This  means  that  in  growing  wheat  in 
western  Kansas,  eroded  land  (of  the  extensive  Colby  silt  loam  type)  is  losing 
five  and  one-half  times  as  much  of  the  rainfall  and  twelve  and  one-half  times 
as  much  soil  as  is  land  still  retaining  a  considerable  part  of  the  original  topsoil. 
Wheat  on  uneroded  soil  at  this  station  produced  26.7  bushels  per  acre  in  1931 
(a  good  wheat  year),  as  compared  with  only  5  bushels  on  severely  eroded  land 
of  the  same  original  type,  occupying  the  same  slope. 

It  has  been  definitely  shown  at  several  of  the  erosion  stations  that  soil  wash- 
ing speeds  up  on  some  of  the  extensive  soil  types  of  the  country.  At  the 
Arkansas-Louisiana-Texas  sandy  lands  erosion  station,  near  Tyler,  Tex.,  Kirvin 
fine  sandy  loam  planted  to  cotton  on  an  8  per  cent  slope  in  1931  lost  16.6  per 
cent  of  the  rainfall  and  15.8  tons  of  soil  per  acre,  whereas,  from  deeply  eroded 
soil  of  the  same  original  character  immediately  alongside  planted  to  cotton 
the  corresponding  losses  were  17.6  per  cent  of  the  rainfall  and  55  tons  of  soil 
per  acre.  This  shows  that  on  this  very  extensive  soil  both  erosion  and  run-off 
increase,  as  erosion  progresses.  It  is  important  to  note  that  where  there  was 
Bermuda  sod  the  losses  from  the  same  soil  and  slope  amounted  to  only  2.5 
per  cent  of  the  rainfall  and  one-half  ton  of  soil  per  acre. 

At  the  central  piedmont  station,  near  Statesville,  N.  C,  during  1931  the  exten- 
sive Cecil  sandy  clay  loam  lost  from  a  10  per  cent  slope  of  bare  ground  69.8 
tons  of  soil  per  acre,  along  with  26.2  per  cent  of  the  rainfall.  Where  cotton  was 
planted  the  losses  were  11.9  tons  of  soil  per  acre  and  11.7  per  cent  of  the  rain- 
fall, the  slope  and  soil  being  the  same.  Where  the  soil  was  deeply  eroded  the 
loss  where  cotton  was  planted  amounted  to  20.3  tons  per  acre,  although  the 
corresponding  loss  of  water  was  only  7.2  per  cent  of  the  rainfall.  From  land 
planted  to  Lespedeza  (the  same  soil  and  slope)  the  loss  of  soil  was  1.5  tons  p<*r 
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acre  (average  of  two  plots),  while  the  water  loss  amounted  to  10.4  per  cent  of 
the  rainfall.  The  rainfall  for  the  year  was  44.5  inches.  This  fell  in  74  different 
rains,  33  of  which  caused  run-off  and  erosion.  These  measurements  show  the 
extreme  importance  of  checking  erosion  in  the  Piedmont  region.  The  effective- 
ness of  Lespedeza  in  doing  this  points  to  the  absolute  necessity  of  including 
more  soil-saving  crops  of  this  nature  in  the  regional  cropping  schemes. 

SOIL-FERTILITY    INVESTIGATIONS 

COTTON    SOIL- FERTILITY    STUDIES 

Field  experiments  to  determine  the  fertilizer  requirements  of  cotton  were 
continued  on  five  soil  types  in  Georgia,  and  increasingly  valuable  data  have 
been  secured.  The  experiment  on  each  soil  type  includes  43  plots  replicated 
three  times  and  comprising  9  acres.  In  four  of  the  experiments  four  years' 
results  have  been  secured,  and  in  one,  two  years'  results.  These  experiments 
are  carried  on  in  cooperation  with  the  Georgia  Agricultural  Experiment  Sta- 
tion on  farmers'  land  controlled  by  the  station. 

An  experiment  on  Cecil  sandy  loam  has  been  under  way  at  the  Georgia 
station  for  10  years,  cotton,  wheat,  and  corn  being  grown  in  rotation  under 
the  triangle  system  of  fertilizer  experimentation.  The  first  five  or  six  years" 
results  in  fertilizing  corn  and  wheat  showed  that  nitrogen  was  the  principal 
limiting  factor.  A  6-6-3  fertilizer  ratio,  applied  at  the  rate  of  800  pounds 
per  acre,  has  given  largest  yields  and  greatest  profit,  but  in  the  last  three 
years  potash  deficiency  has  occurred  when  this  fertilizer  ratio  was  used,  indi- 
cating that  3  per  cent  potash  is  not  sufficient. 

Experiments  to  determine  the  best  ratio  of  inorganic  to  organic  nitrogen 
in  fertilizer  mixtures  for  cotton  on  Cecil  clay  loam  at  Youngsville,  N.  C,  and 
on  Huston  sandy  loam  at  Fayetteville.  X.  C,  show  that  the  best  results  are 
obtained  on  these  soils  with  a  ratio  of  approximately  80  per  cent  inorganic  to 
20  per  cent  organic  nitrogen.  The  inorganic-nitrogen  carriers  included  a 
number  of  compounds  of  synthetic  origin.  The  organic-nitrogen  materials  were 
largely  by-products  of  vegetable  and  animal  origin.  These  experiments  are 
carried  on  in  cooperation  with  the  North  Carolina  Experiment  Station  and 
leading  cotton  growers. 

POTATO    SOIL-FERTILITY    AND    FERTILIZER    INVESTIGATIONS 

Field  investigations  in  Maine,  New  York.  New  Jersey,  Pennsylvania,  and  Vir- 
ginia, in  cooperation  with  the  respective  State  agricultural  experiment  stations 
and  leading  potato  growers,  show  that  on  certain  types  of  soil,  notably  the 
sandier  types  and  those  possessing  a  high  degree  of  acidity,  certain  plant-food 
deficiencies  occurred.  Magnesium  was  shown  to  be  deficient  under  such  condi- 
tions, and  it  was  further  shown  that  certain  seasonal  conditions  influenced  the 
degree  of  response  to  magnesium  compounds.  As  a  result  of  this  work  fer- 
tilizer manufacturers  are  including  magnesium  compounds  in  certain  of  their 
fertilizer  formulas. 

SUGAR-BEET    SOIL-FERTILITY    INVESTIGATIONS 

In  1931  there  were  720,000  acres  devoted  to  growing  sugar  beets.  The 
value  of  the  crop  was  $46,958,000.  The  average  increase  from  the  use  of  phos- 
phate alone  on  sugar  beets  has  been  about  3  tons  per  acre  at  a  cost  of  $2  an 
acre  for  fertilizer. 

When  the  Division  of  Soil  Fertility  began  its  fertilizer  studies  in  1921  to 
determine  the  extent  to  which  fertilizer  can  be  profitably  used  on  different  soil 
types  used  for  sugar-beet  production  almost  no  fertilizer  was  being  used  'on  this 
crop.  To-day  its  use  has  been  extended  to  all  sections  of  the  country  where 
sugar  beets  are  grown,  and  to  crops  other  than  sugar  beets,  particularly  crops 
grown  in  rotation. 

The  experiments  of  the  past  year  tend  to  show  that  phosphoric  acid  is  the 
limiting  plant-food  factor  in  growing  sugar  beets :  also  that  different  soil  types 
and  different  cultural  practices  affect  the  production  of  sugar  beets. 

SOIL-FERTILITY    INVESTIGATIONS     WITH     SUGARCANE 

Experiments  being  conducted  on  the  principal  soil  types  of  Louisiana  in  dif- 
ferent localities  indicate  the  best  fertilizer  mixtures  for  the  various  soil  types. 
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Nitrogen  alone  in  some  cases  produces  the  largest  yields,  and  at  least  12  per 
cent  nitrogen  in  a  20  per  cent  mixture  is  required  for  the  best  results  under 
average  commercial  plantings. 

A  report  on  the  first  year's  results  of  a  comparative  study  on  sugarcane-juice 
analysis  has  been  completed.  The  results  show  that  the  different  fertilizer 
materials  materially  influence  the  chemical  composition  of  the  juice  and  that 
these  reactions  are  of  great  importance  to  the  industry  in  affecting  methods  of 
manufacture  of  sugar,  particularly  clarification  processes. 

The  fertilizer-ratio  experiments  at  the  Houma  station,  begun  in  1928  in 
cooperation  with  the  Bureau  of  Plant  Industry,  were  completed  last  year  after 
harvesting  the  plant  cane,  P.  O.  J.  213,  and  three  ratoon  or  stubble  crops. 
The  highest  yield  of  plant  cane  of  46.94  tons  per  acre  and  7,100  pounds  of  sugar 
were  obtained  by  using  a  4-16-0  (N-P20?-K20)  mixture  in  this  field,  when 
nitrogen  was  the  controlling  factor  due  to  effective  green-manure  practices. 

An  experiment  to  determine  the  effect  of  different  rates  of  application  of 
nitrogen  in  the  form  of  nitrate  of  soda  and  sulphate  of  ammonia  was  also 
concluded  after  the  harvesting  of  plant  cane  and  three  ratoon  crops. 

A  complete  analysis  of  the  major  soil  types  of  the  sugarcane  belt  is  being 
made,  and  it  is  expected  that  a  report  will  be  made  before  the  close  of  the 
fiscal  year.  Among  the  soil  types  being  studied  are  Yazoo  silt  loam,  Lin- 
tonia  silt  loam,  Yahola  very  fine  sandy  loam,  and  Sharkey  clay. 

CONCENTRATED-FERTILIZER    EXPERIMENTS     ON    PROMINENT     SOIL    TYPES 

Results  beneficial  to  farmers  and  fertilizer  manufacturers  were  obtained  in 
1932  from  field  experiments  with  concentrated  fertilizers  in  Maine,  New  Jersey, 
New  York,  Pennsylvania,  and  Virginia.  The  work  was  conducted  on  important 
soil  types  with  potatoes,  corn,  and  vegetables.  Comparative  studies  of  ordinary, 
double-strength,  and  treble-strength  fertilizers  on  four  farms  in  Aroostook 
County,  Me.,  and  elsewhere  disclosed  that  the  highly  concentrated  fertilizer 
mixtures  after  standing  for  several  months  remained  in  excellent  physical  con- 
dition, could  be  drilled  uniformly  with  the  farmer's  planting  machine,  and 
gave  yields  equal  to  those  obtained  with  ordinary-strength  fertilizer  mixtures. 
The  latter  result  possesses  considerable  economic  importance,  in  that  the  use 
of  concentrated  fertilizers  means  a  significant  lowering  of  fertilizer  cost,  less 
storage  and  handling,  and  greater  convenience  in  planting. 

Experiments  with  concentrated  fertilizers  which  have  been  in  progress  in 
North  Carolina,  South  Carolina,  Georgia,  and  Florida  are  being  continued. 

The  addition  of  calcium,  magnesium,  and  some  of  the  heavy  metals,  such  as 
copper  and  manganese,  to  concentrated  fertilizers  has  increased  crop  yields  on 
a  number  of  soil  types.  Concentrated  fertilizers  containing  very  small  addi- 
tions of  these  chemicals  have  produced  as  large  yields  of  cotton  on  Cecil  clay 
loam  in  Georgia  and  Norfolk  sandy  loam  in  North  Carolina  and  of  tomatoes 
and  other  truck  crops  on  calcareous  soils  in  Florida  as  have  ordinary  com- 
mercial fertilizers.  Without  the  added  chemicals,  crop  yields  were  smaller  from 
concentrated  fertilizers  than  from  commercial  fertilizers. 

COTTON    ROOT-ROT   INVESTIGATIONS 

In  tests  of  fertilizers  with  varying  ratios  of  nitrogen,  phosphoric  acid,  and 
potash,  those  containing  readily  available  nitrogen  and  phosphoric  acid  were 
effective  in  accelerating  growth  of  plants  and  favoring  early  maturity  of  cotton 
on  the  major  soil  types  of  the  black-land  area  of  Texas.  The  hastened  maturity 
resulted  in  materially  greater  yields  at  the  early  pickings  of  cotton,  constitut- 
ing a  means  of  avoiding  losses  from  killing  of  plants  by  root  rot  later  in  the 
season.  The  yields  from  fertilized  plots  at  the  first  picking  in  many  cases  ap- 
proached or  even  exceeded  the  total  yields  from  corresponding  plots  on 
unfertilized  ground. 

In  experiments  on  the  effects  of  midsummer  subsoiling  on  root-rot-infested 
soils,  losses  from  the  disease  in  the  succeeding  cotton  crop  were  reduced  to  very 
small  proportions.  On  Houston  clay  and  Houston  black  clay  the  proportion 
of  dead  cotton  in  the  latter  part  of  August  was  in  one  case  reduced  from  40 
per  cent  on  unsubsoiled  ground  to  5.5  per  cent  on  subsoiled  ground.  In  another 
instance  the  percentages  of  dead  cotton  were  67  and  8.8,  respectively. 

The  results  indicate  that  the  rational  use  of  fertilizers  and  a  practice  of 
modified  tillage,  in  conjunction  with  crop  rotation,  soil  conservation,  and  other 


•30        ANNUAL,  EEPOETS  OF  DEPARTMENT  OF  AGRICULTURE,   19  3  2 

measures  to  maintain  or  restore  fertility,  offer  promise  as  means  for  directly 
or  indirectly1  controlling  cotton  root  rot  in  the  black-land  area  of  Texas. 

Chemical  studies  show  that  soils  low  in  soluble  phosphoric  acid  are  conducive 
to  cotton  root  rot,  and  this  disease  is  minimized  on  soils  containing  an  appreci- 
able quantity  of  water-soluble  phosphoric  acid. 

FERTILIZER    INVESTIGATIONS    WITH    PECANS 

Field-fertilizer  experiments  with  pecans  are  being  continued  in  Florida, 
Georgia,  North  Carolina,  Louisiana,  and  Texas.  In  general,  response  to  fer- 
tilizer is  greatest  when  mixtures  containing  all  three  fertilizer  constituents, 
nitrogen,  phosphoric  acid,  and  potash,  are  used.  On  the  sandy  soils  of  the 
Southeastern  States  nitrogen  is  most  influential  in  producing  tree  growth,  nut 
yield,  and  size  of  nuts,  but  it  is  necessary  to  use  both  phosphoric  acid  and 
potash  on  most  soils,  especially  on  the  lighter  ones  of  the  coastal  plains.  In 
the  southwestern  pecan  belt,  including  Louisiana  and  east  Texas,  favorable 
results  have  been  secured  from  the  use  of  nitrogen,  phosphoric  acid,  and  potash, 
singly  and  in  combinations.  Over  the  entire  pecan  belt  the  effect  of  fertilizer 
varies  with  climatic  and  soil  conditions.  During  the  extremely  dry  crop  year  of 
1931,  in  pecan  orchards  which  were  untilled  and  in  which  native  vegetation 
was  allowed  to  grow,  or  where  heavy  summer  cover  crops  were  grown,  fer- 
tilizers either  had  no  effect  on  the  trees  or  on  the  nuts  or  had  a  detrimental 
effect  because  of  the  vegetation,  which  robbed  the  trees  of  moisture.  Under 
the  same  soil  conditions  in  orchards  that  were  clean  tilled  or  had  light  cover 
crops  fertilizers  had  a  good  effect  on  tree  growth  and  nut  yield. 

A  method  of  determining  the  oil  content  of  pecans,  based  on  the  Babcock 
method  of  determining  butterfat  in  milk  and  cream,  has  been  devised.  It 
shortens  the  time  of  determining  the  oil  content  of  pecans  from  approximately 
18  hours  to  30  minutes.  With  slight  modifications  it  is  applicable  to  other  oil- 
bearing  seeds. 

FERTILIZER  INVESTIGATIONS   WITH   SWEETPOTATOES   AND  POTATOES 

Field  experiments  with  sweetpotatoes  on  Norfolk  loamy  fine  sand  in  Currituck 
County.  N.  C,  and  with  potatoes  on  Bladen  fine  sandy  loam  in  Beaufort 
County,  N.  C,  were  continued  in  cooperation  with  the  North  Carolina  Agricul- 
tural Experiment  Station. 

On  Norfolk  loamy  fine  sand  sweetpotatoes  give  best  results  with  fertilizers 
containing  3  to  4  per  cent  nitrogen,  about  6  per  cent  phosphoric  acid,  and  8  to 
10  per  cent  potash.  Prior  to  the  beginning  of  the  experiments  fertilizers  which 
contained  only  3  per  cent  potash  were  used.  The  use  of  increased  amounts  of 
potash  has  given  growers  larger  yields  and  better  potatoes. 

Fertilizers  containing  nitrogen  derived  from  mineral  and  synthetic  sources 
and  potash  from  low-grade  potash  materials  have  been  detrimental  to  newly 
set  sweetpotato  plants,  causing  many  to  die  and  checking  the  growth  of  those 
that  survived.  The  investigations  show  that  these  cheaper  fertilizers  can  be 
used  with  less  injury  to  sweetpotato  plants  if  applied  to  the  side  of  the  row, 
broadcast  over  the  top  of  the  row,  or  used  as  a  side  dressing  about  two  weeks 
after  the  plants  are  set. 

Many  experiments,  in  which  methods  and  time  of  applying  fertilizers  to 
sweetpotatoes  were  compared,  also  showed  that  broadcasting  the  fertilizers 
over  the  row  after  the  plants  had  been  set  and  had  become  well  rooted  gave 
yields  averaging  25  bushels  per  acre  more  than  when  the  fertilizer  was  applied 
under  the  row  before  transplanting  the  plants,  as  is  usually  done. 

When  fertilizers,  made  according  to  the  analysis  suggested  by  the  experi- 
ments, with  nitrogen  and  potash  derived  from  the  cheaper  sources  of  material, 
were  broadcast  on  top  of  the  rows  after  the  sweetpotato  plants  were  well  rooted, 
yields  of  240  bushels  per  acre  were  secured,  as  compared  with  100  bushels  as  an 
average  production  in  the  State.  Sweetpotato  growers  of  the  section  have  gen- 
erally adopted  the  fertilizer  analysis  and  methods  of  application  recommended. 
The  result  is  that  the  young  plants  suffer  less  injury,  the  stands  are  better, 
yields  larger,  and  profits  greater. 

Results  secured  in  the  fifth  year  of  the  experiment  with  potatoes  on  Bladen 
fine  sandy  loam  accord  with  those  secured  in  previous  years  in  showing  that  a 
fertilizer  containing  5  per  cent  nitrogen,  9  per  cent  phosphoric  acid,  and  4  per 
cent  potash  gives  larger  yields  than  do  fertilizers  in  which  other  uroportions 
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of  the  ingredients  are  used,  and  that  2,000  pounds  per  acre  is  the  most  profit- 
able quantity.  Fertilizer  containing  nitrogen,  of  which  80  per  cent  is  derived 
from  mineral  or  synthetic  sources  and  20  per  cent  from  organic  sources  of 
vegetable  or  animal  waste  origin,  has  given  best  results. 

INVESTIGATIONS    WITH    CITRUS   AND  TRUCK    CROPS 

Experiments  with  strawberries,  tomatoes,  and  peppers  are  under  way  at 
branch  stations  of  the  Florida  Agricultural  Experiment  Station  at  Springhead 
and  Bradenton,  in  cooperation  with  the  State  station.  Other  experiments  are 
being  conducted  under  a  cooperative  arrangement  of  several  years  with  growers. 
Observations  made  in  preceding  years  are  confirmed  by  the  past  year's  work., 
in  showing  that  fertilizers  containing  quickly  available  nitrogen  salts  have 
given  best  results  on  such  truck  crops  as  cabbages,  lettuce,  beans,  and  garden 
peas.  On  some  of  the  truck  farms  where  strawberries  and  peas  were  grown 
the  use  of  concentrated  fertilizers  composed  of  relatively  pure  salts  reinforced 
with  traces  of  manganese,  zinc,  copper,  nickel,  and  boron  resulted  in  more 
vigorous  plants  and  larger  yields  than  did  the  concentrated  fertilizer  alone  or 
fertilizer  of  ordinary  strength. 

Cooperative  experiments  with  citrus  have  been  inaugurated  in  Polk,  Brevard, 
and  Indian  River  Counties  in  Florida,  under  agreement  with  growers  for  a 
period  of  years,  to  study  the  effects  of  fertilizers  of  ordinary  strength  and  those 
of  concentrated  fertilizers  of  different  physiological  reaction,  on  tree  growth  and 
on  yield  and  quality  of  fruit.  These  experiments  should  throw  light  on  the 
soil-reaction  problem  now  so  vital  in  Florida. 

STRAWBERRY   SOIL-FERTILITY   INVESTIGATIONS 

Fertilizer  experiments,  conducted  since  1929  and  still  in  progress  on  the  prin- 
cipal soil  types  used  for  strawberry  growing  in  eastern  North  Carolina,  show 
that  fertilizer  mixtures  containing  about  6  per  cent  nitrogen.  8  per  cent  phos- 
phoric acid,  and  6  per  cent  potash  give  best  results  when  the  vitality  of  the 
strawberry  plants  and  the  yield  and  quality  of  strawberries  are  considered. 

Many  fields  of  the  sandy  loam  soils  of  the  Norfolk.  Coxville,  and  Dunbar  types 
of  the  Chadbourn,  N.  C.  strawberry  district  have  been  found  deficient  in  mag- 
nesium, manganese,  and  potassium.  Many  crops,  including  strawberries,  corn, 
oats,  and  soybeans,  show  nutritional  deficiencies,  which  may  be  corrected  by 
the  addition  of  one  or  all  of  these  fertilizer  elements. 

Another  important  fact  disclosed  by  the  investigation  with  strawberry  soils 
is  that  quick-acting,  concentrated  nitrogenous  fertilizers  induce  a  better  root 
growth  of  strawberry  plants  in  winter,  which  in  turn  leads  to  larger  yields 
than  would  otherwise  be  possible.  The  vitality  of  strawberry  plants  and 
their  vigor  under  unfavorable  weather  conditions  are  influenced  by  fertilizer 
materials. 

The  experimental  work  has  shown  that  yields  are  greatly  increased  when 
all  the  fertilizer  is  applied  in  late  summer  or  early  fall.  One  thousand  five 
hundred  pounds  of  fertilizer  applied  in  late  summer  increased  the  yield  from 
400  to  500  quarts  of  berries  more  per  acre  than  did  split  applications  of  fer- 
tilizers— that  is,  one-half  applied  in  summer  and  one-half  in  winter.  The 
berries  also  matured  earlier.  This  change  in  the  time  of  applying  the  fer- 
tilizer meant  an  increased  profit  of  about  §40  an  acre  in  1931.  when  berries  sold 
on  these  markets  at  from  $2.50  to  $4.50  a  crate. 

SOIL-FERTILITY   INVESTIGATIONS   ON    GREEN    MANURING 

Chemical  studies  on  green-manure  field  experiments  in  progress  for  three 
years  at  the  Pontiac  experiment  station  in  South  Carolina  have  shown  that 
using  commercial  fertilizers  containing  a  high  percentage  of  nitrogen  and  turn- 
ing under  stubble  from  a  previous  forage  crop  maintain  the  fertility  of  the  soil 
better  than  turning  under  the  entire  vegetation  produced  by  the  preceding  forage 
crop  and  using  a  fertilizer  containing  a  low  percentage  of  nitrogen. 

It  appears  more  efficient  to  allow  the  vegetative  matter  produced  by  green- 
manure  crops  to  lie  on  the  surface  of  the  ground  than  to  turn  it  under.  When 
turned  under  in  these  coarse  sands  the  organic  matter  decomposes  very  rapidly 
and  the  nitrogen  is  quickly  leached  from  the  soil. 
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MECHANICAL  PLACEMENT  OF  FERTILIZERS 

Experiments  on  three  soil  types  to  determine  the  effect  of  different  placement 
of  fertilizers  on  the  germination  and  yield  of  cotton  are  in  progress,  this  being 
the  third  year  of  these  experiments.  These  investigations  are  being  conducted 
cooperatively  by  the  Bureau  of  Chemistry  and  Soils,  the  Bureau  of  Agricultural 
Engineering,  and  the  South  Carolina  Agricultural  Experiment  Station. 

On  none  of  the  soil  types  was  there  injury  to  seed  or  retardation  of  growth 
when  a  4-8-4  or  a  8-16-8  fertilizer  was  placed  to  the  side  of  the  seed.  These 
fertilizers,  used  at  the  rate  of  800  and  400  pounds  per  acre,  respectively,  when 
placed  in  contact  with  the  seed  or  under  it,  caused  poor  germination,  poor 
stands  and  low  yields,  and  retarded  growth.  These  effects  were  more  severe 
on  sandy  soils  and  sandy  loams  than  on  clay  loams. 

Applications  of  8-16-8  fertilizer  greater  than  400  pounds  per  acre  caused 
injury  to  stands  on  sandy  loam  and  sandy  soils,  but  had  no  appreciable  effect 
on  cotton  on  clay  loam  soils. 

The  field  results  substantiate  those  of  previous  years  in  showing  that  the 
best  distance  between  seed  and  fertilizer  depends  upon  factors  such  as  charac- 
ter and  moisture  content  of  soil  and  weather  conditions.  Results  from  these 
studies  have  been  helpful  in  securing  good  stands  of  cotton  in  areas  where 
large  quantities  of  fertilizers  are  required  for  cotton  production. 

Up  to  1931  the  chief  fertilizer-placement  studies  were  with  cotton  and  corn. 
As  the  result  of  a  conference  at  New  Brunswick,  N.  J.,  at  which  various  agen- 
cies were  represented,  fertilizer-placement  experiments  were  established  on 
prominent  potato-soil  types  in  New  Jersey.  Two  field  experiments  were  estab- 
lished, one  on  Sassafras  loam  in  the  vicinity  of  Cranbury,  N.  J.,  and  the  other 
on  Sassafras  sandy  loam  in  the  vicinity  of  Bridgeton,  N.  J.  In  these  experi- 
ments different  methods  of  fertilizer  placement  were  compared,  ordinary,  dou- 
ble-strength, and  treble-strength  fertilizer  mixtures  being  applied.  Arrange- 
ments were  also  made  to  conduct  fertilizer-placement  work  on  potatoes  in 
Michigan  and  Ohio.  Additional  field  work  was  started  during  the  fiscal  year 
in  Aroostook  County,  Me.,  on  Caribou  loam  soil  type ;  and  on  the  eastern  shore 
of  Virginia,  on  Sassafras  sandy  loam.  The  investigational  studies  with  pota- 
toes in  these  five  States  are  expected  to  effect  a  standardization  of  fertilizer- 
placement  methods  as  an  aid  to  economical  fertilizer  practice  and  thereby  to 
enable  manufacturers  of  fertilizer  machines  to  so  design  them  that  they  will 
give  uniform  fertilizer  distribution  and  placement. 

The  results  for  a  single  season  indicate  that  certain  methods  of  placement 
have  given  better  results  than  have  other  methods.  Close  proximity  of  the 
fertilizer  to  the  seed  piece  without  actual  contact  appeared  best,  although  in 
Ohio  the  influence  of  rainfall  was  sufficient  to  render  placing  the  fertilizer 
underneath  the  seed  piece  and  lightly  mixing  it  with  the  soil,  the  best.  Such 
variation  will  make  it  necessary  to  accumulate  results  over  a  period  of  several 
years.  The  investigational  work  in  these  States  is  conducted  in  cooperation 
with  the  respective  State  agricultural  experiment  stations,  fertilizer  interests, 
and  machinery  manufacturers. 

BIOCHEMICAL  SOIL  STUDIES 

Studies  on  the  chemical  nature  of  the  products  of  growth  of  certain  soil  fungi 
have  been  made  by  the  bureau.  So  far  these  studies  have  disclosed  the  fact 
that  such  fungi  elaborate  uronic  acids  and  a  chitinlike  material.  The  latter  is 
of  interest  in  that  it  is  nitrogenous  and  extremely  resistant  to  decomposition 
either  by  chemical  reagents  or  microorganisms. 

Data  on  the  carbon-nitrogen  ratio  in  soil  are  being  collected  incidentally  to 
general  soil  analysis,  and  where  the  ratio  is  abnormally  high  or  low  some  in- 
vestigational work  has  been  done  on  the  composition  of  both  the  nitrogenous 
and  nonnitrogenous  constituents. 

SOIL-REACTION   AND    OXIDATION-REDUCTION    STUDIES 

An  investigation  of  the  electrometric  titration  for  the  determination  of 
chlorine  has  been  made  and  the  process  as  previously  developed  has  been  modi- 
fied. It  has  been  found  that  the  process  is  applicable  to  practically  all  Ameri- 
can soil  types.  Manuscript  for  a  publication  on  this  subject  has  been  pre- 
pared. New  methods  of  hydrogen-ion  determinations,  as  they  are  developed  or 
published,  have  bee-n  tested  and  reported  on. 
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GREENHOUSE    SOIL-FERTILITY    INVESTIGATIONS 

Greenhouse  work  during  1932  embraced  activities  primarily  associated  with 
field  and  fertilizer  problems. 

A  comparative  study  of  two  prominent  soil  types  which  showed  definite  mal- 
nutrition disturbances  in  the  field,  owing  to  a  deficiency  of  magnesium,  brought 
out  the  fact  that  optimum  growing  conditions  provided  in  the  greenhouse, 
particularly  as  to  moisture,  largely  masked  the  symptoms  observed  in  the 
field,  such  as  chlorosis,  stunting  of  vines,  and  development  of  necrotic  tissue. 

Soil-solution  studies,  in  connection  with  different  methods  of  planting  and 
fertilizing  potatoes,  were  started  in  conjunction  with  cooperative  investigations 
undertaken  by  the  Bureaus  of  Chemistry  and  Soils,  and  Plant  Industry.  These 
studies  include  the  determination  of  moisture  and  nitrates  at  different  depths, 
soluble-salt  concentration,  and  the  recording  of  soil  temperature  by  means  of 
automatic  instruments. 

MISCELLANEOUS   SOIL-FERTILITY   AND  FERTILIZER   INVESTIGATIONS 

Farmers  and  gardeners  are  taking  special  interest  in  saving  money  in  the 
purchase  of  fertilizers  and  also  in  the  making  of  composts.  Leaflet  No.  70  on 
Home  Mixing  of  Fertilizers  has  continued  to  be  a  very  popular  and  useful 
publication.  To  date  over  63,000  copies  have  been  distributed.  During  the  year 
(January,  1932)  Miscellaneous  Publication  No.  136,  Conservation  of  Fertilizer 
Materials  from  Minor  Sources,  was  published.  An  edition  of  5,000  copies  was 
printed  and  has  been  exhausted.  By  the  distribution  of  the  above-mentioned 
publications,  by  individual  letters,  and  by  personal  advice  to  visitors  help  has 
been  rendered  to  inquirers  from  all  sections  of  the  country  and  from  several 
foreign  countries.  Help  has  been  given  on  problems  of  soil  fertility,  such  as 
home  mixing  of  fertilizers,  use  of  lime,  preparation  of  composts,  use  and  care  of 
animal  manures,  and  proper  handling  of  the  soil  for  various  crops. 

SOIL    CHEMISTRY    AND    PHYSICS    INVESTIGATIONS 

A  special  study  of  the  soils  of  the  erosion  experiment  stations  has  been 
conducted,  and  the  results  of  this  investigation  have  been  reported  in  a  technical 
bulletin.  In  this  study  the  physical  and  chemical  characteristics  of  the  soils  of 
seven  stations  have  been  compared  and  the  data  obtained  are  correlated,  so 
far  as  possible,  with  the  field  data  obtained  at  the  stations.  The  study  of  these 
soils  is  being  continued  through  a  detailed  examination  of  the  eroded  material 
and  that  which  is  dissolved  in  the  run-off  water. 

A  study  of  the  methods  of  determining  organic  matter  and  carbonates  in  the 
soil,  which  has  been  completed  and  published,  has  shown  that  existing  methods 
are  far  from  satisfactory.  The  very  definite  suggestions  made  for  improvement 
in  these  methods  will  be  helpful  to  soil  chemists. 

The  investigation  of  colloid  fractions  prepared  from  a  group  of  representative 
soils  has  been  completed.  The  study  of  these  fractions,  considered  in  conjunc- 
tion with  types  of  colloids  previously  studied  in  the  bureau,  is  the  basis  of  a 
far-reaching  general  hypothesis  on  the  constitution  of  soil  colloids. 

During  the  last  25  years  very  marked  advance  has  been  made  in  applying 
technical  methods  of  petrography  to  the  study  of  soils.  The  results  have  been 
embodied  in  a  manuscript  which  has  been  submitted  for  publication  as  a 
bulletin.  It  is  expected  that  this  publication  will  be  highly  useful  as  a  practical 
guide  for  a  large  group  of  soil  students. 

A  study  to  determine  whether  a  greater  hydrolysis  of  soil  material  occurs 
during  the  extraction  of  colloids  than  under  field  conditions  has  been  completed. 
The  evidence  tends  to  show  that  this  is  not  the  case.  The  data  have  been 
published  as  an  article  in  the  Journal  of  Agricultural  Research. 

Studies  of  the  effect  of  colloids  on  the  availability  of  phosphates  in  the  soil. 
in  which  it  is  shown  that  the  colloids  of  different  soil  types  differ  widely,  are 
nearing  completion.  The  results  should  have  a  very  interesting  and  important 
bearing  on  the  practical  use  of  phosphates,  with  special  reference  to  the  effect 
of  different  soil  types  on  the  availability  of  soluble  phosphates  applied  in 
commercial  fertilizers. 

Likewise,  a  very  extensive  and  intensive  study  of  soils  developed  from  serpen- 
tine is  nearing  completion.  The  study  was  undertaken  to  ascertain  the  causes 
of  the  low  productivity  of  such  soils.  The  results  reveal  not  one  but  a  number 
of    causes.     Apparentlj7    such    soils    always    contain    abnormal    quantities    of 
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chromium,  nickel,  and  magnesium,  and  in  some  instances  notable  quantities  of 
barium.  All  these  components  in  certain  concentrations  are  presumably  in- 
jurious in  their  action  upon  plants.  To  which  component  major  importance  is 
to  be  ascribed  has  not  yet  been  determined. 

A  study  of  certain  peat  profiles  has  been  made  and  the  amounts  of  dispersable 
organic  colloids  in  them  determined.  The  relation  between  the  composition  of 
soil  colloids  and  the  soil  classification  used  in  the  soil  survey  division  has  been 
studied. 

Advancement  is  being  made  in  studying  the  problem  of  increasing  the  value 
of  peat  as  organic  material  for  soil  improvement.  This  development  was  made 
possible  as  a  result  of  efforts  to  alter  the  rate  of  decomposition  of  peat  under 
the  catalyzing  influence  of  mineral  soil. 

A  very  laborious  and  difficult  investigation  on  the  colloidal  behavior  and  the 
colloidal  properties  of  soil  organic  matter  is  being  made.  A  number  of  entirely 
new  facts  on  soil  organic  matter  have  been  developed.  Probably  the  most 
interesting  of  these  is  that  organic  matter,  like  the  inorganic  soil  material,  is 
amphoteric. 

Considerable  progress  has  been  made  in  a  study  of  the  hardpans  of  Nebraska 
in  the  hope  of  throwing  some  light  on  the  origin  of  hardpan  in  soils.  It  is 
expected  that  the  facts  developed  in  this  investigation  will  also  have  a  bearing 
on  the  problem  of  alkali  soils. 

The  lines  of  investigation  enumerated  represent  the  research  activities  of  the 
division. 

An  almost  equally  important  and  time-consuming  function  of  the  division  is 
service  work,  in  which  approximately  600  mechanical  analyses  of  soils  have  been 
carried  out ;  several  hundred  identifications  of  soil  and  related  materials  have 
been  made ;  about  100  chemical  analyses  of  soils  and  colloids  have  been  made ; 
studies  of  available  plant  food  and  of  base-exchange  content  of  a  number  of 
analyses  of  water  and  soil  have  been  made  in  connection  with  the  smelter  fumes 
investigations. 

A  study  of  certain  Chinese  soils  has  been  made  at  the  request  of  the  soil 
survey. 

Numerous  minor  examinations  have  been  made  at  the  request  of  many  differ- 
ent branches  of  the  public  service,  both  Federal  and  State.  The  demand  for 
this  type  of  routine  work  is  increasing  and  the  work  requires  more  and  more 
time. 

SOIL-MICROBIOLOGY    INVESTIGATIONS 

The  inspection  of  cultures  of  legume-nodule  bacteria  as  directed  in  the  appro- 
priation act  for  the  year  1931-32  has  covered  the  products  of  25  commercial 
organizations  and  14  State  institutions.  Six  hundred  and  fifty  official  samples 
were  handled.  These  samples  represented  every  brand  of  commercial  inoculant 
sold  to  farmers  for  legume  inoculation.  The  laboratory  has  been  able  to  test,, 
under  strictly  controlled  conditions,  all  these  products,  and  to  guide  the  farmer 
as  well  as  the  manufacturer  toward  obtaining  satisfactory  results.  This  inspec- 
tion has  eliminated  two  worthless  products  from  the  market  during  the  past 
year,  but  on  the  constructive  side  it  has  helped  to  make  others  satisfactory. 

In  the  past  there  has  been  much  disagreement  about  the  necessity,  or  even  the 
desirability,  of  inoculating  the  seed  of  legumes  planted  in  the  same  fields  in 
successive  years.  Some  workers  believed  it  unnecessary  and  wasteful,  assuming 
that  colonization  in  the  soil  after  one  inoculation  should  be  adequate  for  years  of 
more  or  less  continuous  legume  cropping.  Nevertheless,  uncertain  results  have 
been  common.  In  1929  a  field  of  Austrian  winter  peas  with  abundant  nodules 
was  discovered  in  which  damage  rather  than  advantage  from  such  inoculation 
was  evident.  This  furnished  an  opportunity  to  determine  the  cause  of  such  a 
failure.  The  soil  of  this  field  was  found  to  contain  nodule  organisms  in  abun- 
dance, derived  from  a  native  legume,  but  capable  of  inoculating  the  Austrian 
winter  pea  without  benefit  to  the  crop.  Experiments  in  this  field,  carried  on 
over  two  years,  have  shown  that  the  bad  effects  of  unfavorable  inoculation  were 
completely  controlled  by  inoculating  the  seed  with  the  proper  organisms  before 
planting.  Such  experiments  as  this  emphasize  the  desirability  of  inoculating 
legume  seed  at  each  planting  with  organisms  known  to  be  beneficial  to  that 
particular  crop,  to  insure  predominance  of  the  desirable  species  over  any  worth- 
less or  harmful  forms  which  may  be  present.  Pea  canners  in  some  sections  now 
require  such  inoculation. 

To  provide  for  all  such  needs  the  division  is  continuing  to  develop  a  collection 
of  strains  of  nodule  organisms  representing  all  legume  crops  commonly  grown 
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in  the  United  States,  and  incidentally  many  rare  and  special  strains  for  legumes 
not  commonly  grown.  The  effort  to  make  this  collection  as  complete  as  possible 
is  justified  by  the  fact  it  is  the  only  one  of  its  kind  in  the  United  States  avail- 
able to  all  experimenters  in  the  field. 

The  constant  development  of  new  legume-producing  areas  and  the  introduction 
of  new  legumes  from  foreign  countries  to  supply  particular  needs  is  thus  being- 
paralleled  as  rapidly  as  possible  by  the  accumulation  of  nodule  cultures  favor- 
able to  each  such  crop. 

COOPERATION  WITH   EXTENSION    SERVICE  AXD  FARMERS 

During  the  past  year  about  5,000  cultures  of  nodule  bacteria  for  alfalfa, 
sweetclover,  soybean,  and  other  legumes  were  distributed  for  experimental  pur- 
poses at  the  request  of  individual  farmers,  Members  of  Congress,  and  county 
agents ;  the  latter  used  the  material  to  acquaint  farmers  with  the  value  of  this 
material  especially  on  crops  new  to  their  land,  such  as  soybeans,  alfalfa,  and 
vetch,  heretofore  neglected  in  many  sections.  The  development  of  commercial 
sources  of  such  inoculation  has  been  gradually  reducing  the  demands  on  this 
division  aside  from  the  systematically  planned  work  in  cooperation  with  the 
extension  service. 

GREEN   MANURE 

In  the  struggle  to  maintain  or  increase  the  level  of  crop  production,  green 
manuring  has  been  commonly  recommended.  It  has  been  markedly  successful 
in  some  areas,  less  so  in  others,  and  costly  or  wasteful  at  times.  The  possibility 
that  some  of  the  successes  and  failures  were  traceable  to  soil  organisms  led  to  a 
series  of  studies  during  the  last  five  years. 

To  make  the  problem  concrete  and  controllable,  two  naturally  acid  soils  were 
selected  and  lots  were  removed  to  the  greenhouse  and  established  in  a  series 
of  plots  alternately  natural  and  limed  to  approximate  neutrality.  In  one  series, 
green  manure  in  succulent  form  was  introduced  at  the  5-inch  level  into  series 
of  plots  in  both  types  of  soil.  In  another  series  the  crop  was  grown  on  the  plot 
and  turned  under.  Then  the  course  of  decomposition  and  its  effects  on  the 
soil  were  followed  by  a  study  of  samples  taken  through  the  whole  period. 

From  the  mass  of  results  published,  a  few  items  stand  out.  Succulent  green 
stuff  turned  under  carries  great  numbers  of  organisms  to  the  soil.  These 
microorganisms,  not  those  of  the  surrounding  soil,  multiply  with  great  rapidity 
and  rot  down  the  materials  plowed  under.  The  decomposition  process  itself 
was  little  affected  by  the  acidity  or  alkalinity  of  the  surrounding  soil.  The 
microbiological  activities  in  the  surrounding  soil  remain  unchanged  outside 
a  very  thin  zone  in  actual  contact  with  the  decaying  organic  matter.  Under 
favorable  conditions  of  moisture  and  temperature,  this  is  a  very  local  but 
"  explosive  "  activity,  consisting  predominantly  of  bacterial  development  only, 
not  affecting  molds  or  other  organisms ;  great  quantities  of  carbon  dioxide  are 
released,  flooding  the  soil  and  much  of  it  escaping  into  the  air.  The  nitrate 
nitrogen  present  is  usually  exhausted  during  periods  of  very  great  bacterial 
activity.  Soil  acidity  was  not  affected  by  the  process  and  did  not  interfere 
with  or  accelerate  the  decomposition  of  the  masses  turned  under.  The  presence 
and  decomposition  of  the  root  system  of  the  green-manure  crop  throughout  the 
soil  exerts  a  favorable  influence  on  nitrate  formation  and  brings  about  a  more 
generally  favorable  activity  than  that  produced  by  masses  of  material  brought 
in  and  plowed  under.  While  much  remains  to  be  done,  these  results  give  a 
better  picture  of  the  nature  and  course  of  decomposition  than  was  previously 
available,  since  the  explosive  character  of  such  decompositions  had  not  pre- 
viously been  recognized. 

SOIL   FUNGI 

The  molds  of  the  soil  must  be  considered  among  the  agents  affecting  the 
nature  and  amount  of  soil  organic  matter.  Two  series  of  these  fungi  have  been 
specially  studied  in  the  past  year — (1)  those  responsible  for  initial  decay  of 
annual-plant  material  in  the  cultivated  field  and.  for  contrast.  (2)  the  fungi 
of  the  forest  floor. 

Observation  for  long  periods  and  over  wide  areas  shows  that  brown-walled 
molds  such  as  Cladosporium.  Alternaria,  and  Helminthosporium  form  the  char- 
acteristic species  on  the  decaying  portion  of  grasses,  weeds,  and  crop  residues, 
giving  a  gray  to  brown  or  black  color  to  the  parts  attacked.     A  series  of  these 
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forms  were  brought  together,  grown  in  pure  culture  with  sugar  as  a  sole  source 
of  carbon,  and  analysed.  The  colonies  developed  consisted  of  black-brown  slimy- 
masses  of  mold,  which  upon  analysis  yielded  lignin  in  amounts  up  to  20  and  even 
30  per  cent  of  the  dry  weight.  In  the  experiments,  these  forms  were  rapid  de- 
stroyers of  sugars,  starches,  and  other  quickly  decaying  substances,  rather  than 
of  the  fibrous  elements.  Thus  they  tend  to  contribute  to  the  lignins  which 
seem  to  be  an  important  part  of  the  soil  organic  matter. 

The  survey  of  soil  fungi  on  the  forest  floor  was  begun  during  the  fall  of 
1931,  and  wooded  areas  in  New  York,  Maryland,  Virginia,  West  Virginia,  Ten- 
nessee, Kentucky,  Ohio,  Indiana,  and  Illinois  were  examined  to  establish  a 
hasis  for  interpreting  the  relations  of  fungi,  other  organisms,  and  tree  roots  in 
the  decomposing  mass  that  covers  the  soil  itself. 

This  survey  aided  in  defining  the  differences  between  perennial  biological 
situations  such  as  that  provided  by  the  forest  floor,  or  to  a  less  extent  the 
pasture  or  meadow,  and  the  annual  environment  represented  by  soils  regularly 
or  annually  cropped. 

In  contrast  to  the  fungi  of  the  cultivated  field,  the  characteristic  fungi  of  the 
forest  floor  seemed  to  be  devoid  of  intermediate  colors  and  to  consist  mostly  of 
colorless  or  bright-colored  forms,  which  upon  the  same  type  of  analysis  yielded 
little,  if  any,  lignin.  Some  of  them  grew  above  ground,  attacking  leaves,  twigs, 
and  other  fibrous  masses,  and  reducing  them  in  two  or  three  years  to  unrec- 
ognizable forms  often  without  visible  accumulation  in  the  underlying  soil.  The 
masses  of  vegetative  mycelium  produced  by  the  Hymenomycete  or  fleshy  group 
of  fungi  upon  the  forest  floor  sometimes  filled  the  top  layers  of  the  soil  over 
wide  areas  which  had  required  years  of  undisturbed  growth  to  develop.  Such 
forms  are  entirely  unable  to  maintain  themselves  in  cultivated  areas.  Areas 
plowed  regularly  show  forms,  most  of  which  develop  and  fruit  within  a  single 
season.  Enough  investigation  has  been  done  to  bring  out  the  marked  contrast 
between  the  types  of  organisms  in  the  permanent  stand  and  those  in  areas  pro- 
ducing a  different  crop  each  year.  The  fungi  of  the  meadow  and  pasture  under 
semipermanent  growth  conditions  occupy  an  intermediate  position  and  repre- 
sent a  fairly  distinct  series  allied  rather  more  closely  to  those  of  the  farm  than 
to  those  of  the  forest. 

FERTILIZER  AND   FIXED   NITROGEN  INVESTIGATIONS 

The  Fertilizer  and  Fixed  Nitrogen  Investigations  Unit  is  engaged  in  developing 
better  methods  of  fertilizer  production.  There  already  exists  a  fertilizer-pro- 
ducing industry,  ample  in  size  and  well  controlled  by  State  agencies,  functioning 
regularly  and  supplying  current  demands.  However,  this  line  of  manufacture 
is  intricate  in  character,  is  undergoing  continuous  change,  is  by  no  means  fully 
supplied  with  basic  scientific  data,  and  is  therefore  still  susceptible  to  worth- 
while improvements  and  economies.  Accomplishments  in  this  field  benefit  the 
manufacturers  who  make  the  fertilizer  and  the  farmers  who  use  it,  as  well  as 
the  general  public,  which  demands  farm  products  of  the  highest  quality. 

Briefly  stated,  the  normal  situation,  taking  1928  as  an  average  year,  is  as  fol- 
lows :  In  that  year  crops  valued  at  $9,093,217,000  were  harvested  in  the  United 
States  from  358,093.000  acres  of  land ;  7,939,483  tons  of  commercial  fertilizer 
were  used,  an  average  of  only  44  pounds  per  acre.  The  cost  of  the  fertilizer  to 
the  farmer  amounted  to  approximately  $263,591,000  and  was  equal  to  2.9  per 
cent  of  the  crop  value.  This  figure  differed  among  the  States  from  practically 
nothing  in  some  Western  States  to  as  much  as  18.2  per  cent  in  one  Southeastern 
State. 

While  fertilizer  consumption  has  been  low  during  recent  months,  the  record 
of  many  years  shows  that  the  normal  annual  requirement  of  the  country  is 
8,000.000  tons,  made  up  of  a  variety  of  materials  containing  a  total  of  350,000 
tons  of  nitrogen,  800.000  tons  of  phosphoric  acid,  and  350,000  tons  of  potash  in 
a  form  suitable  for  growing  plants.  The  fact  that  fertilizer  consumption  has 
at  no  time  during  the  depression  dropped  below  50  per  cent  of  the  maximum 
consumption  proves  conclusively  that  farmers  consider  fertilizer  an  absolute 
necessity  in  many  lines  of  agriculture.  Even  in  the  face  of  very  low  prices 
incident  to  abundant  production,  the  farmers  seem  to  have  little  faith  in  lower 
yields  as  a  cure  for  their  individual  troubles,  since  lower  yields  would  increase 
the  unit  cost  of  production  if  they  were  brought  about  by  eliminating  fertilizers. 

The  fertilizer-production  problem  is  twofold:  (1)  Raw  materials  must  be 
available;  and  (2)  these  materials  must  be  so  manufactured  as  to  meet  the 
varied  requirements  of  their  intended  uses.    In  its  supply  of  raw  materials  the 
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position  of  the  United  States  is  improving  year  by  year.  The  country  has  long 
been  independent  in  its  phosphate  supply,  and  is  now  in  a  strong  position  in 
regard  to  nitrogen.  The  nitrogen  situation  has  changed  greatly  in  the  last  few 
years.  In  regard  to  potash  there  is  still  much  to  be  desired,  but  the  status  of 
this  material  already  gives  assurance  that  a  shortage  such  as  that  of  the  war 
years  can  never  occur  again.  The  time  has  already  arrived  when  no  foreign 
group  can  dictate  fertilizer  prices  to  American  producers. 

There  is  almost  no  limit  to  the  possibilities  in  manufacturing  procedure.  In 
the  past  mere  possibilities  have  in  various  instances  on  investigation  proved  to 
be  extremely  valuable  industrial  processes.  In  the  future  other  processes  not 
now  employed  will  probably  come  into  use,  perhaps  as  a  result  of  new  dis- 
coveries or  through  better  understanding  of  facts  now  known,  or  perhaps  by  a 
change  in  economic  conditions.  This  bureau  seeks  to  develop  promising  new 
processes,  to  improve  the  old  methods,  to  produce  new  materials,  to  investigate 
various  raw  materials,  and  to  examine  and  determine  the  properties  of  new 
products  suggested  for  fertilizer  use  A  comprehensive  research  program  for 
developing  the  basic  data  required  in  solving  these  problems  is  being  carried  out. 

The  economic  set-up  surrounding  the  fertilizer  industry  is  extremely  complex. 
In  shaping  its  research  program  the  bureau  has  used  due  diligence  in  keeping- 
posted  on  changing  conditions  throughout  the  world. 

According  to  the  1930  farm  census  the  farmers  of  the  United  States  pur- 
chased, in  1929,  fertilizers  and  soil  amendments  valued  at  $271,000,000.  This 
figure  covers  purchases  of  a  large  variety  of  commercial  fertilizers,  manure, 
marl,  lime,  and  ground  limestone.  It  is  very  desirable  that  the  purchasers  of 
this  material  should  have  the  best  possible  understanding  of  the  character  of 
the  material  which  they  require,  in  order  to  exercise  good  judgment  in  buying 
it.  A  publication  issued  during  the  year,  entitled  "American  Fertilizers." 
which  is  both  popular  and  educational  in  character,  answers  many  of  the  ques- 
tions being  asked  concerning  commercial  fertilizer. 

NITROGEN 

The  bureau  has  taken  a  leading  part  in  the  establishment  of  the  nitrogen- 
fixation  industry  in  the  United  States.  The  present  objective  is  to  lower  the 
production  cost  of  ammonia  and  the  cost  of  converting  ammonia  into  fertilizer- 
materials  in  order  that  manufacturers  in  this  country  may  meet  foreign  com- 
petition and  supply  farmers  with  nitrogenous  fertilizer  at  the  minimum  cost. 
In  the  United  States  agriculture  uses  three  times  as  much  nitrogen  as  do  all 
other  consumers  combined  and  therefore,  with  the  exception  of  the  nitrogen 
industry  itself,  agriculture  has  the  greatest  interest  at  stake. 

CATALYSTS  IN   NITROGEN  FIXATION 

A  considerable  part  of  the  early  work  of  this  unit  was  devoted  to  the  pro- 
duction of  a  suitable  catalyst  for  use  in  the  direct  synthetic  ammonia  process 
under  manufacturing  conditions.  These  research  activities,  which  were  de- 
cidedly successful,  are  being  continued  but  have  recently  been  more  concerned 
with  the  factors  that  influence  and  determine  the  activity  of  catalytic  sub- 
stances. By  discovering  how  and  why  these  substances  act  as  they  do  a  sound 
basis  is  being  established  for  the  improvement  of  catalysts  and  the  nitrogen- 
fixation  industry  of  which  they  are  the  vital  part. 

One  line  of  active  investigation  is  for  the  purpose  of  learning  more  about  the 
catalysts  and  catalytic  reactions  involved  in  the  fixation  of  atmospheric  nitro- 
gen. It  involves  the  study  of  catalysts  used  in  the  preparation  and  purification 
of  nitrogen-hydrogen  mixtures,  the  synthesis  of  ammonia  at  high  pressures 
and  temperatures,  and  the  oxidation  of  ammonia  to  nitric  acid.  The  ultimate 
goal  is  to  so  clarify  the  character  of  catalytic  reactions  that  industry  will  be 
able  more  effectively  to  choose  catalytic  materials  for  various  industrial  chem- 
ical processes,  particularly  those  in  which  nitrogen  is  used  in  some  form,  such 
as  the  manufacture  of  fertilizers  or  explosives.  The  information  acquired  and 
published  is  of  both  industrial  and  scientific  interest. 

The  work  of  the  year  supports  the  theory  that  the  iron  catalysts  are  par- 
ticularly active  in  ammonia  synthesis,  because  nitrogen  can  react  with  active 
iron  atoms  on  the  surface  of  the  catalyst  to  form  a  surface  iron  nitride.  This 
nitride  in  turn  is  capable  of  reacting  with  hydrogen  to  produce  ammonia,  with 
the  regeneration  of  the  catalytic  iron. 
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The  commercial  utilization  of  gases  in  reactions  at  high  pressures  and  tem- 
peratures, as  in  the  synthesis  of  ammonia,  created  a  demand  for  physical  data 
more  accurate  than  had  been  available.  The  early  investigations  in  this  unit 
were  limited  to  hydrogen  and  nitrogen,  the  two  gases  essential  to  ammonia 
synthesis ;  later  on  the  work  was  extended  to  include  carbon  monoxide  and 
methane,  both  of  which  are  important  in  the  production  of  hydrogen.  Then 
helium  was  added  to  the  list  because  it  was  desirable  to  know  the  compressi- 
bility of  this  chemically  inactive  gas,  which  is  only  slightly  adsorbed  by  most 
catalysts.  This  knowledge  was  required  in  determining  the  adsorption  of 
various  gases  under  high  pressure.  The  solubility  of  hydrogen  in  water  at  25° 
C.  and  at  pressures  up  to  15,000  pounds  per  square  inch  had  been  determined. 
During  the  past  year  the  solubility  of  nitrogen  in  water  at  25°  and  50°  and 
over  a  pressure  range  of  from  25  to  1,000  atmospheres  was  studied,  the  data  on 
solubility  in  water  being  important  in  the  scrubbing  process  used  in  gas  purifi- 
cation. The  solubility  of  nitrogen  at  25°  in  liquid  ammonia  over  a  similar 
pressure  range  was  also  determined.  The  latter  data  are  useful  for  calculating 
the  loss  of  gas  after  the  ammonia-synthesis  reaction  has  taken  place  and  also 
for  determining  the  amount  of  gas  to  be  removed  from  the  liquid  ammonia 
before  it  can  be  stored  or  shipped. 

By  means  of  sensitive  methods,  devised  by  mathematicians  of  the  bureau, 
for  determining  slopes  of  curves,  it  has  been  possible  to  calculate  from  com- 
pressibility data  the  heat  capacities  and  the  cooling  by  expansion  of  gases. 
This  obviates  direct  measurements  which  are  expensive  and  not  feasible  over 
the  higher  temperature  and  pressure  ranges  covered  by  compressibility  data. 
This  represents  a  very  appreciable  annual  saving  to  industry. 

Important  results  in  the  spectroscopic  and  photochemical  investigations  on 
nitrogen  and  the  nitrogen  oxides  have  given  definite  information  on  the  funda- 
mental steps  involved  in  nitrogen  fixation.  These  results  are  significant  in  view 
of  the  fact  that  this  information  has  been  sought  in  world-wide  investigations 
for  the  past  10  years.  An  X-ray  analysis  of  American  phosphate  rock  has 
shown  it  to  be  a  crystalline  compound  containing  fluorine.  This  work  showed 
why  many  of  the  early  efforts  of  industry  to  separate  the  fluorine  from  the  phos- 
phate rock  failed.  Incidentally,  in  connection  with  the  analysis  of  these  mate- 
rials, the  X-ray  structure  of  bone  was  definitely  determined. 

UREA    SYNTHESIS 

The  desirability  of  urea  as  a  fertilizer  material  has  long  been  recognized, 
and  the  abundant  supply  of  ammonia  from  the  direct  synthetic-ammonia  process 
and  the  abundance  of  carbon  dioxide,  the  by-product  of  the  same  process,  have 
made  its  production  commercially  feasible.  Employment  of  urea  for  fertilizer 
has  increased  rapidly  since  it  became  available.  It  is  highly  concentrated,  con- 
taining 46.6  per  cent  nitrogen,  and  is  ideal  for  preparing  concentrated  fertilizers 
because  it  leaves  no  deleterious  residue  in  the  soil.  The  American  fertilizer 
industry  used  about  20.000  tons  of  urea  in  1930,  at  a  price  of  about  4  cents  a 
pound.  By  substituting  this  for  equal  amounts  of  organic  and  inorganic  nitro- 
gen, a  saving  of  about  $1,500,000  would  be  made,  and  an  additional  saving  of 
$500,000  in  freight  would  be  due  to  the  high  concentration  of  nitrogen  in  urea. 
As  an  ammonia-conversion  product  it  must  compete  in  the  fertilizer  market 
with  ammonium  sulphate,  ammonium  phosphate,  sodium  nitrate,  calcium 
nitrate,  and  ammonium  nitrate. 

On  being  mixed,  ammonia  and  carbon  dioxide  unite  almost  instantaneously 
to  form  a  solid  compound,  ammonium  carbamate,  from  which  urea  may  be 
obtained  by  heating  to  a  temperature  of  150°  C.  in  a  closed  vessel.  A  smad 
plant,  constructed  by  the  bureau  several  years  ago  for  producing  urea  in  this 
way,  was  operated  to  obtain  information  on  the  conditions  favorable  to  urea 
formation ;  the  operation  yielded  valuable  data  and  also  brought  out  the  need 
for  more  exact  knowledge  of  the  reactions  and  equilibria  involved.  A  series  of 
laboratory  investigations  to  give  the  required  information  was  therefore 
initiated  and  is  still  in  progress. 

Investigations  have  been  continued  through  the  year  on  the  phase  relations 
of  the  products  obtained  in  synthesizing  urea  from  carbon  dioxide  and  ammonia, 
and  part  of  the  work  has  been  completed.  A  study  of  the  melting-point  diagram 
of  the  urea-conversion  products  was  completed  and  the  results  published.    They 
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show  the  relatively  low  temperature,  about  65°  C,  that  it  is  necessary  to 
maintain  in  recovering  ammonia  from  the  conversion  product  in  order  to  obtain 
urea  and  return  the  unconverted  ammonium  carbamate  to  the  system.  It  was 
demonstrated  further  that  the  product  obtained  either  by  employing  double  the 
amount  of  ammonia  in  the  conversion  or  by  adding  ammonia  after  the  conver- 
sion, remains  liquid  even  below  the  freezing  point  of  water  and  may  be  directly 
utilized  as  a  nitrogen  constituent  in  preparing  mixed  fertilizers.  Such  direct 
employment  of  the  product,  involving  the  fixation  of  the  excess  ammonia  by  the 
superphosphate,  results  in  considerable  economy  in  producing  urea  for  fertilizer 
use  and  permits  the  direct  addition  of  larger  amounts  of  nitrogen  to  mixed 
fertilizers,  thereby  producing  a  material  more  concentrated  than  would  other- 
wise be  possible. 

BIOCHEMICAL   AND    ORGANIC    INVESTIGATIONS 

The  purpose  of  the  biochemical  and  organic  investigations  is  to  determine  the 
chemical  mechanism  by  which  living  organisms  fix  nitrogen,  so  that  this  knowl- 
edge can  be  applied  to  the  more  economical  fixation  of  atmospheric  nitrogen  as 
a  commercial  operation  in  the  manufacture  of  both  organic  and  inorganic  nitrog- 
enous fertilizers.  While  certain  phases  have  an  industrial  objective,  others  are 
of  direct  practical  value  to  the  farmers. 

Some  idea  of  the  economic  possibilities  of  the  nitrogen-fixation  work  accom- 
plished by  soil  organisms  may  be  gained  from  the  knowledge  that  approximately 
90  per  cent  of  the  nitrogen  found  in  soils  and  elsewhere  in  nature  was  fixed  by 
living  organisms.  Probably  at  least  2.500,000  tons  of  nitrogen  are  now  fixed 
annually  in  the  United  States  in  this  manner  as  contrasted  with  about  350,000 
tons  applied  in  all  forms  as  commercial  fertilizers.  At  7  cents  per  pound  the 
nitrogen  fixed  in  nature  is  worth  $350,000,000  annually.  Any  information  of 
direct  practical  or  commercial  value  obtained  in  studies  with  these  organisms 
is  of  tremendous  economic  importance  to  agriculture. 

During  the  past  year  marked  progress  has  been  made  in  determining  the 
nature  of  the  chemical  reaction  involved  in  the  first  step  in  the  process  of 
nitrogen  fixation  by  bacteria.  Many  of  the  properties  of  the  enzyme  responsible 
for  the  fixation  and  the  conditions  most  favorable  for  its  activity  have  been 
determined,  as  have  the  specific  functions  of  calcium,  strontium,  and  iron. 
Other  studies  show  that  no  appreciable  quantity  of  energy,  other  than  for 
growth,  is  required  to  bring  about  fixation.  The  perfection  of  a  greatly  sim- 
plified and  cheaper  method  of  producing  nitrogenous  fertilizers,  modeled  after 
nature's  simple  method,  depends  largely  upon  more  knowledge  about  the  nature 
of  the  bacterial  nitrogen-fixing  enzyme. 

Studies  recently  completed  show  that  soil  humus,  long  known  to  stimulate 
the  growth  of  higher  plants,  also  stimulates  the  growth  of  nitrogen-fixing 
organisms.  This  unit  has  recently  proved  that  the  stimulation  is  due  primarily 
•to  the  iron  present,  which  also  serves  as  a  catalyst  in  the  nitrogen-fixation 
process.  Additional  studies  have  shown  that,  aside  from  its  physical  effects, 
the  beneficial  action  of  soil  humus  under  ordinary  soil  conditions  is  due  largely 
to  its  ability  to  hold  mineral  elements,  particularly  iron,  in  a  readily  available 
form.  Experiments  show  that  nitrogen  assimilation  and  higher  plant  growth 
are  markedly  increased  in  the  presence  of  a  high  iron  humus,  either  natural  or 
synthetically  prepared. 

The  details  of  the  chemical  and  physiological  relations  existing  between 
legume-nodule  bacteria  and  their  hosts  are  being  worked  out  in  the  course  of 
determining  how  the  nitrogen  is  fixed.  Studies  are  also  being  made  with  the 
group  of  green  plants  known  as  blue-green  algae  to  determine  the  function  of 
chlorophyll  in  the  fixation  process.  These  organisms  were  isolated  in  this 
laboratory  and  their  nitrogen-fixing  powers  established  a  few  years  ago. 

Organic  fertilizers  in  the  past  have  mainly  been  utilized  in  the  form  of 
appropriate  waste  products.  Industrial  manufacture  offers  the  best  hope  of  an 
adequate  and  cheap  supply  of  the  active  ingredients.  An  attractive  synthesis 
of  organic  fertilizers  is  that  involving  the  fixation  of  nitrogen  by  organic  com- 
pounds. Considerable  preliminary  work  toward  this  goal  has  been  completed 
and  published. 

POTASH 

A  variety  of  potash  minerals  occur  in  abundance  in  various  parts  of  the 
United  States.  There  are  natural  potash  brines  in  California  and  other  West- 
ern States ;  there  are  subterranean  deposits  of  water-soluble  potash-bearing  salt 
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in  the  vicinity  of  southeastern  New  Mexico ;  potash  dust  is  available  at  widely 
scattered  cement  plants;  Wyoming  leucite,  alunite  (occurring  in  Utah  and 
Nevada),  Georgia  shale  and  greensand  marl  (occurring  in  New  Jersey,  Dela- 
ware, Texas,  and  other  States),  are  refractory  minerals  available  in  quantity 
sufficient  to  supply  the  needs  of  the  sections  where  they  occur  and  awaiting  only 
the  development  of  an  economical  process  for  their  extraction.  In  spite  of  these 
natural  resources  and  the  progress  in  their  exploitation  in  California  and  New 
Mexico,  the  country  is  still  largely  dependent  on  imports  of  potash.  This 
bureau's  objective  is  the  very  best  utilization  of  the  country's  fertilizer  re- 
sources, in-order  to  assure  American  agriculture  in  all  sections  an  adequate 
supply  of  fertilizer  at  fair  price  and  transportation  cost.  The  saving  in  trans- 
portation by  developing  supplies  near  the  consuming  area  has  been  kept  clearly 
in  view  in  planning  these  investigations.  Several  lines  of  attack  have  seemed 
necessary.  The  fact  that  domestic  production  during  1931  remained  at  its 
former  level,  in  spite  of  additional  but  idle  capacity  in  the  far  West,  while  im- 
ports declined  only  40  per  cent,  supports  this  conclusion.  Each  raw  material 
offers  a  separate  problem,  the  solution  of  which  calls  for  an  industrial  chemical 
process. 

ACID  EXTRACTION   METHODS 

The  utilization  of  nitric,  sulphuric,  and  hydrochloric  acids  in  treating  potash 
ores  insoluble  in  water  has  been  studied. 

Nitric  acid  is  desirable  in  this  treatment,  since  it  is  now  a  cheap  industrial 
reagent,  and  particularly  because  it  yields  agricultural  nitrates.  When  nitric 
acid  is  applied  to  Wyoming  leucite,  satisfactory  extraction  is  obtained  with  the 
formation  of  potassium  and  aluminum  nitrates.  A  method  of  separating  these 
substances  from  their  impurities  has  been  found  whereby,  when  the  mixed 
nitrates  are  roasted,  these  two  constituents  combine  to  form  potassium  alumi- 
nate,  freely  soluble  in  water,  while  all  the  impurities  are  rendered  insoluble. 
Nitric  acid  is  evolved  and  recovered  for  use  again,  and  the  two  constituents 
appear  finally  as  potassium  nitrate  and  high-grade  alumina.  The  data  obtained 
in  laboratory  experimentation  indicate  that  a  commercial  method,  applicable 
likewise  to  Georgia  shale,  is  practicable.  The  nitration  of  cement  potash,  a  new 
product  collected  from  cement  kilns,  proceeds  with  facility  and  yields  a  product 
containing  18  per  cent  K20  and  9  per  cent  N,  or  27  per  cent  plant  food.  The 
dust  readily  absorbs  nitric  oxide  and  the  absorption  yields  a  product  having 
excellent  physical  properties. 

Sulphuric  acid  applied  to  Wyomingite  and  Georgia  shale  yields  results  gen- 
erally analogous  to  those  previously  obtained  in  the  study  of  greensand.  Potash 
and  alumina  may  be  separated  from  the  resulting  mixed  sulphates  by  the  crys- 
tallization of  alum  and  its  decomposition  in  the  crystalline  state  by  gaseous 
ammonia,  yielding  a  heavy  hydrate  of  alumina  and  potassium  and  ammonium 
sulphate. 

Hydrochloric  acid  produced  from  potassium  chloride  by  methods  developed 
in  these  laboratories  has  been  shown  to  be  a  reagent  so  inexpensive  as  to  war- 
rant its  use  in  industry  for  the  extraction  of  potash  from  its  ores  and  likewise 
for  extracting  available  phosphates  from  phosphate  rock.  The  recovery  of 
potash  from  the  mixed  chlorides  being  relatively  simple,  the  problem  is  to  re- 
cover the  by-product,  alumina,  and  particularly  to  separate  it  from  iron.  The 
thermal  treatment  of  the  chloride  has  been  studied  to  effect  selective  (1) 
decomposition  and  (2)  distillation,  with  preliminary  results  that  give  promise 
of  success,  with  the  recovery  of  hydrochloric  acid  which  can  be  used  again. 

FURNACE  METHODS 

The  feasibility  of  smelting  Wyoming  leucite  had  previously  been  shown.  Dur- 
ing the  last  year  efforts  were  concentrated  largely  on  New  Jersey  greensands. 
These  are  more  easily  mined  and  are  more  accessible  to  market,  but  contain 
little  more  than  half  as  much  potash  as  the  leucite.  It  was  shown  that  more 
than  90  per  cent  of  the  contained  potash  may  be  recovered  by  a  brief  heat  at 
moderate  temperatures  in  a  reducing  atmosphere.  A  number  of  tests  on 
greensand  in  experimental  blast  furnaces  gave  uniform  high  volatilization  of 
potash  (84  to  90  per  cent),  but  because  of  the  large  amount  of  silica  and  iron 
present  the  slag  production  is  enormous  and  results  in  high  smelting  cost. 
However,  the  iron  should  share  the  smelting  cost,  since  each  ton  of  potash  in 
greensand  is  accompanied  by  2%  tons  of  iron,  which  may  leave  the  furnace  as 
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high-grade  pig  iron.  Potash  smelting  with  pig  iron  as  a  by-product  seems 
economically  attractive.  A  suggested  improvement  in  the  process  consists  of 
applying  an  acid  treatment  that  results  in  concentration  of  the  potash  values 
and  subsequently  smelting  this  concentrate  in  the  blast  furnace. 

The  recovery  of  potash  from  alunite  involves  the  recovery  of  the  alumina,  its 
chief  constituent.  Furnace  processes  heretofore  employed  have  rendered  the 
alumina  insoluble  and  therefore  unavailable  for  use  except  as  refractories  and 
abrasives.  Low-temperature  methods  have  been  successfully  used  to  avoid  this 
difficulty.  It  has  been  found,  for  example,  that  by  adopting  potash  salts  other 
than  sulphate  as  reagents,  the  furnacing  of  alunite  with  the  required  amount  of 
potassium  chloride  effects  the  convenient  decomposition  of  the  mineral  with  all 
the  potash  reappearing  as  the  sulphate.  The  cost  of  this  operation  is  justified 
by  the  present  premium  offered  for  potash  in  this  form.  This  reaction,  it  is 
believed,  will  yield  the  alumina  in  a  form  so  pure  as  to  permit  its  access  to  the 
most  preferred  market. 

PHOSPHATES 

A  detailed  study  of  the  chemical  constitution  and  composition  of  the  commer- 
cial grades  of  domestic  phosphate  rock  was  completed.  Special  attention  was 
given  to  less  common  elements,  such  as  manganese,  chromium,  vanadium,  iodine, 
copper,  zinc,  and  arsenic,  which  may  affect  plant  growth.  This  study  shows 
that  phosphate  rock  is  comparatively  rich  in  iodine  and  may  possibly  serve  as  a 
source  of  this  element  in  iodine-deficient  soils.  Certain  western  phosphates 
contain  vanadium  in  sufficient  quantity  to  suggest  commercial  recovery  in  con- 
nection with  fertilizer  manufacture.  This  work  has  contributed  to  the  develop- 
ment of  a  successful  process  for  recovering  high-grade  phosphate  from  materials 
formerly  wasted ;  such  a  process  will  increase  the  life  of  our  phosphate 
resources  by  at  least  25  per  cent.  These  investigations  have  also  definitely 
established  the  fact  that  domestic  rock  is  composed  of  calcium  phosphate  and 
calcium  fluoride,  and  that  methods  for  converting  phosphate  rock  into  quickly 
available  fertilizers  succeed  only  so  far  as  they  effect  decomposition  of  this 
complex  compound.  This  opens  up  possibilities  for  new  methods  of  phosphate- 
fertilizer  manufacture. 

Investigations  looking  to  the  elimination  of  the  acid-concentration  and  drying 
steps  in  triple-superphosphate  manufacture  are  under  way.  Results  indicate 
that  efficient  reaction  between  phosphate  rock  and  dilute  acid  can  not  be 
obtained.  However,  promising  results  were  obtained  by  using  mixtures  of  sul- 
phuric acid  and  dilute  phosphoric  acid  as  made  by  the  sulphuric-acid  process. 
It  appears  possible  to  eliminate  artificial  drying  by  treating  the  wet  product 
directly  with  anhydrous  ammonia.  Such  procedure  results  in  superphosphates 
containing  up  to  30  per  cent  or  more  of  available  phosphoric  acid  and  up  to  10 
per  cent  of  ammonia,  thereby  furnishing  a  concentrated  fertilizer  of  superior 
physical  condition.    A  thorough  study  of  this  process  is  being  made. 

During  the  year  work  on  the  treatment  of  superphosphates  with  ammonia 
and  the  availability  to  plants  of  the  water-insoluble  product  was  continued. 
As  a  result  of  this  work  the  official  laboratory  method  for  determining  available 
phosphoric  acid  was  changed  in  such  a  way  as  to  permit  a  100  per  cent  increase 
in  the  direct  use  of  free  ammonia  in  fertilizer  mixtures.  If  fully  taken  advan- 
tage of  by  the  fertilizer  industry,  this  increase  would  normally  amount  to 
80,000  tons  of  anhydrous  ammonia  per  annum,  having  a  wholesale  value  of 
about  $8,000,000.  These  investigations  have  also  brought  out  facts  which  seem 
destined,  upon  further  development,  to  bring  about  radical  changes  in  prevailing 
ideas  on  the  phosphate  fertilization  of  crops.  The  change  in  the  official  method 
was  based  on  comprehensive  tests.  The  availability  of  hydrated  tricalcium 
phosphate  and  of  ammoniated  superphosphates  containing  varying  amounts  of 
ammonia  was  determined  by  submitting  samples  of  these  materials  and  of 
standard  phosphates  to  a  number  of  laboratories  throughout  the  country  for 
collaborative  study.  The  relative  fertilizer  value  of  these  materials  was  also 
determined  in  an  extensive  series  of  pot  tests  conducted  in  collaboration  with  21 
State  experiment  stations.  Tbese  showed  that  the  fertilizer  efficiency  of 
hydrated  tricalcium  phosphate  and  heavily  ammoniated  superphosphates  is 
similar  to  that  of  steamed  bone  meal.  All  three  materials  compare  favorably 
with  superphosphate  in  their  effect  on  crops  when  used  on  acid  soils,  but  their 
value  is  less  when  used  on  neutral  or  alkaline  soils.  It  has  been  found,  how- 
ever, that  about  90  per  cent  of  the  tillable  soil  in  the  States  that  use  75  per  cent 
of  the  fertilizer  consumed  in  this  country  is  acid  in  reaction ;  accordingly,  the 
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Association  of  Official  Agricultural  Chemists  ruled  that  the  interests   of  all 
concerned  called  for  making  the  described  change  in  the  testing  method. 

Data  on  the  chemical  and  physical  properties  of  the  calcium  phosphates 
secured  as  a  result  of  the  study  made  on  the  ammoniation  of  superphosphates 
have  been  used  in  developing  a  commercial  process  for  preparing  a  non- 
caking  dicalcium  phosphate. 

PHOSPHATEhSMELTING    METHODS 

Work  on  blast-furnace  methods  of  smelting  phosphate  rock  was  carried  on 
through  the  year  in  conjunction  with  the  investigations  on  extracting  potash 
from  its  insoluble  ores.  Additions  and  improvements  in  the  experimental  fur- 
nace plant  were  made,  mainly  in  the  equipment  for  recovering  the  product 
from  the  furnace  gases.  The  main  effort  of  the  year  was  aimed  at  a  more 
definite  knowledge  of  the  influence  of  the  character  of  the  rock,  of  the  fuel, 
and  of  the  blast  on  the  smelting  costs.  Results  indicate  that  smelting  costs  are 
quite  independent  of  the  quality  of  the  rock  and  the  fuel  and  are  therefore 
favored  by  low  prices.  Blast  temperature  is  the  determining  factor,  and  low 
moisture  content  in  the  blast  helps  greatly.  These  factors  have  received 
special  attention.    Glaucosil  as  a  drying  agent  for  the  blast  is  being  studied. 

MIXED-FERTILIZER    TECHNOLOGY 

More  than  90  per  cent  of  the  fertilizer  materials  consumed  in  the  United 
States  are  used  in  the  form  of  mixed  fertilizers.  As  a  result  of  the  new  develop- 
ments that  have  taken  place  since  the  World  War,  many  new  materials  have 
been  placed  on  the  market  at  greatly  reduced  prices  per  unit  of  plant  food, 
and  therefore  the  average  cost  of  mixed  fertilizers  has  also  been  reduced.  Com- 
paratively little  attention  was  given  during  the  same  period  to  the  most  effective 
use  of  fertilizers.  Their  efficiency  remained  about  the  same  or  actually  de- 
creased because  of  the  poor  mechanical  properties  of  many  of  the  new  mate- 
rials. The  question  of  the  most  effective  use  of  fertilizers  is  therefore  of  special 
importance  at  this  time. 

The  efficiency  of  fertilizers  may  be  increased  (1)  by  increasing  the  uniformity 
with  which  they  are  distributed  in  the  field  (2)  by  adjusting  the  position  of 
the  fertilizer  in  the  soil  with  respect  to  the  seed  so  as  to  secure  the  optimum 
balance  between  its  burning  effects  and  its  availability  to  the  roots  of  the 
plant,  and  (3)  by  improving  the  quality  of  the  fertilizer. 

The  property  of  fertilizers  that  interferes  most  seriously  with  their  uniform 
distribution  is  that  known  as  hygroscopicity — the  absorption  of  water  which 
results  in  caking.  This  property  varies  greatly  in  different  materials.  Am- 
monium nitrate  is  the  cheapest  material  containing  ammonia  and  nitrate  nitro- 
gen that  can  be  prepared,  but  its  excessive  hygroscopicity  prevents  its  use  in 
fertilizer  mixtures  Cost  is  therefore  not  always  a  determining  factor  in  the 
use  of  fertilizers. 

Caking  necessitates  the  expense  of  re-treating  in  order  to  restore  the  fer- 
tilizer to  a  marketable  form,  or,  in  the  case  of  caking  after  the  purchase  by 
the  consumer,  requires  labor  and  time  in  reducing  the  fertilizer  to  a  condition 
in  which  it  may  be  properly  drilled.  The  knowledge  acquired  in  the  course  of 
these  investigations  should  also  be  of  value  in  developing  wet  methods  for  pre- 
paring mixed  fertilizers,  since  it  serves  to  give  beforehand  an  ideia  of  the 
nature  of  the  products  obtained  by  any  proposed  method. 

A  review  of  the  methods  of  preparation,  plant-food  content,  and  properties 
of  various  new  fertilizer  materials  and  mixtures  was  prepared.  This  was 
incorporated  in  the  report  of  the  President's  Muscle  Shoals  Commission  in  1931. 

A  study  is  being  made  of  the  heat  developed  when  fertilizer  mixtures  are 
treated  with  relatively  high  percentages  of  ammonia.  The  object  of  this  study 
is  to  determine  the  possibility  of  applying  the  heat  of  the  reaction  in  bringing 
nbout  an  automatic  granulation  of  the  mixture  and  thereby  preventing  such 
an  accumulation  of  heat  as  might  bring  about  the  decomposition  of  the  more 
unstable  components  of  the  mixture. 

A  study  is  also  being  made  of  the  possibility  of  incorporating  limestone  or 
dolomite  in  synthetic-fertilizer  mixtures  in  sufficient  quantity  to  supply  the 
calcium  and  magnesium  needs  of  plants  and  to  neutralize  the  effect  of  the  acid- 
forming  components  of  the  mixture. 

The  work,  previously  referred  to,  on  preparing  potassium  nitrate  by  reaction 
of  nitrogen  peroxide  on  potassium  chloride  has  been  continued  during  the  year. 
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New  equipment  has  been  designed  for  purifying  the  gaseous  reagents  used  in 
the  work  and  for  studying  the  oxidation  of  nitrosyl  chloride,  one  of  the  products 
of  the  reaction. 

Very  pure  samples  of  potassium  nitrate,  potassium  chloride,  and  sodium 
nitrate  were  prepared  for  use  in  the  determination  of  the  specific  heats  of 
these  salts  from  room  temperature  down  to  near  the  absolute  zero. 

The  cooperative  work  referred  to  in  last  year's  report  was  repeated  during 
the  present  year  with  results  that  agreed  closely  with  those  obtained  previously. 
It  was  found  that  fertilizer  salts  are  carried  in  a  vertical  direction  by  the 
capillary  rise  of  soil  moisture,  but  that  there  is  very  little  lateral  movement  of 
fertilizer  materials  in  the  soil.  The  concentration  of  soluble  salts  that  are 
brought  in  contact  with  the  seed  thus  varies  with  the  placement  of  the  ferti- 
lizer. Seedlings  come  up  very  rapidly  when  the  soil  solution  in  contact  with  the 
seed  contains  from  0.05  to  0.2  per  cent  of  salts.  When  the  concentration  of  the 
soil  solution  contains  either  less  than  0.05  per  cent  or  between  0.3  and  1  per 
cent,  germination  is  delayed  but  not  prevented.  No  germination  takes  place 
when  the  concentration  of  salts  in  the  soil  is  in  excess  of  3  per  cent. 

Methods  of  applying  fertilizers  to  cotton  were  studied  in  cooperation  with 
the  Bureau  of  Agricultural  Engineering,  the  South  Carolina  Agricultural 
Experiment  Station,  the  National  Fertilizer  Association,  and  the  soil-fertility 
division  of  this  bureau.  The  effect  of  particle  size  on  the  efficiency  of  fertilizer 
is  being  studied  in  cooperation  with  the  soil-fertility  division  and  the  South 
Carolina  Agricultural  Experiment  Station. 

A  study  of  the  effect  on  plant  growth  of  the  fluorine  content  of  phosphatic 
materials  is  being  made  in  cooperation  with  the  University  of  Arkansas.  Tests 
on  the  relative  availability  of  water-insoluble  phosphates  in  soils  of  varying 
acidity  (pH)  are  also  being  made  in  cooperation  with  the  agricultural  experi- 
ment stations  of  Delaware,  Oklahoma,  West  Virginia,  and  Connecticut. 

Samples  of  new  types  of  fertilizer  materials  and  models  illustrating  various 
properties  of  fertilizers  have  been  prepared  for  department  exhibits  held  in 
different  parts  of  the  country  throughout  the  year. 

INFORMATIONAL  AND   EDITORIAL  SERVICE 

The  71  new  departmental  publications  from  this  bureau  printed  in  the  past 
fiscal  year  include  44  soil-survey  reports,  8  technical  bulletins,  5  circulars. 
5  miscellaneous  publications.  2  leaflets,  1  farmers'  bulletin,  and  6  articles  in 
the  Journal  of  Agricultural  Research.  In  addition  to  these  publications. 
17  articles  from  this  bureau  have  appeared  in  the  1932  Yearbook  of  Agriculture. 

A  total  of  175  articles  on  various  phases  of  the  bureau's  work  have  been 
published  in  outside  journals  and  periodicals  in  addition  to  timely  information 
which  this  bureau  has  furnished  to  newspapers  through  cooperation  with  the 
press  service  of  the  department. 

Below  is  given  a  detailed  list  of  the  bureau's  official  publications  printed 
during  the  past  fiscal  year. 

PUBLICATIONS  OF  THE  BUREAU  OF  CHEMISTRY  AND  SOILS  ISSUED 
DURING  THE  YEAR  JULY  1,  1931,  TO  JUNE  30,  1932 

TECHNICAL    BULLETINS 


No.  241.  Analyses  and  Composition  of 
California  Lemon  and  Orange  Oils. 

No.  270.  The  Chemotropic  Responses  of 
the  House  Fly.  the  Green-bottle  Flies,  and 
the  Black  Blowfly.  (Joint  publication  with 
the   Bureau   of   Entomology.) 

No.  276.  The  Fractionation  of  American 
Gum  Spirits  of  Turpentine  and  Evalua- 
tion of  its  Pinene  Content  by  Optical 
Means. 

No.  291.  The  Effect  of  Air  Drying  on  the 
Hydrogen-Ion  Concentration  of  the  Soils 
of  the  United  States  and  Canada. 


No.  310.  The  Visual  Spectrophotometrv 
of  Dves. 

No.  316.  The  Physical  and  Chemical 
Characteristics  of  the  Soils  from  the  Ero- 
sion   Experiment    Stations. 

No.  317.  A  Critical  Laboratory  Review  of 
Methods  of  Determining  Organic  Matter 
and  Carbonates  in   Soils. 

No.  319.  The  Fractionation.  Composition, 
and  Hypothetical  Constitution  of  Certain 
Colloids  Derived  from  the  Great  Soil 
Groups. 


FARMERS'    BULLETIN 


No.  1678.  The  Safe  Use  and  Storage  of 
Gasoline  and  Kerosene  on  the  Farm.  (Joint 
publication    with    Bureau    of    Agricultural 


Engineering.  Bureau  of  Agricultural  Eco- 
nomics, and  National  Fire  Protection  As- 
sociation.) 
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CIRCULARS 


No.  183.  Factors  for  Converting  Per- 
centages of  Nitrogen  in  Foods  and  Feeds 
into   Percentages   of  Protein. 

No.  185.   New    Fertilizer    Materials. 

No.  190.  Buckwheat  Milling  and  its  By- 
products. 

No.  192.  Progress  Report  on  Mechani- 
cal Application  of  Fertilizers  to  Cotton  in 
South  Carolina.  1930. 

No.  216.  Production  of  Organic  Acids 
from  Carbohydrates  by  Fermentation :  A 
Digest   of   the   Literature. 

JOURNAL  OF  AGRICULTURAL  RESEARCH 
ARTICLES 

Studies  of  Lignin  in  Wheat  Straw  with 
Reference  to   Lodging. 

The  Influence  of  Nitrogen.  Phosphoric 
Acid,  and  Potash  on  the  Number.  Shape, 
and  Weight  of  Potato  Tubers.  (In  co- 
operation with  the  New  Jersey  Agricul- 
tural Experiment  Station.) 

The  Decomposition  of  Green  Manures 
Grown  on  a  Soil  and  Turned  Under  Com- 
pared to  the  Decomposition  of  Green  Ma- 
nures Added  to  a  Fallow  Soil. 

The  Decomposition  of  Vetch  Green  Ma- 
nure in  Relation  to  the  Surrounding  Soil. 

Effects  on  Cotton  of  Irregular  Distribu- 
tion of  Fertilizers. 

Characteristics  of  Dispersable  Organic 
Colloids  in  Peats. 


LEAFLETS 

Small 


Gullies      by 


No.  82.   Controlling 
Bluegrass  Sod. 

No.  85.   Strip    Cropping   to    Prevent    Ero- 
sion. 

SOIL  SURVEYS 

Mecosta   County.   Mich. 
Clear  Lake  area.   Calif. 


Santa  Ynez  area,   Calif. 

Belmont  County,  Ohio. 

Wilson   County,   Kans. 

Butler  County.  Iowa. 

Williamsburg  County,  S.  C. 

Jerome  area,  Idaho. 

Union  County,  Iowa. 

Paradise-Verde  area,  Ariz. 

Thayer  County,   Nebr. 

Gila  Bend  area.  Ariz. 

York  County,  Nebr. 

Victoria  County,  Tex. 

Harford  County,  Md. 

Cook  County,   Ga. 

Jackson  County,  Miss. 

Cecil  County,  Md. 

Crawford  County,  Mich. 

Kalkaska  County.  Mich. 

Martin  County,  N.  C. 

Calvert  County,  Md. 

Pierce  County,  Nebr. 

Marion  County,  Oreg. 

Doniphan  County,  Kans. 

Person  County,  N.  C. 

Gates  County)  N.   C. 

Fort  Collins  area,  Colo. 

Miami  County,  Ind. 

Saline  County,  Nebr. 

Stanton  County,   Nebr. 

Socorro  and  Rio  Puerco  areas,  N.  Mex. 

Dixon  County.  Nebr. 

Elbert  County,  Ga. 

Freehold  area,  N.  J. 

Cedar  County.  Nebr. 

Winnebago   County,  Wis. 

Beauregard  Parish,  La. 

Franklin  County,  Ala. 

Johnson  County,  Kans. 

Anne  Arundel  County,  Md. 

Pocahontas  County,  Iowa. 

Trempealeau  County,  Wis. 

Placerville  area.   Calif. 


MISCELLANEOUS    PUBLICATIONS 


No.  117.  Bibliography  of  Ethylene  Di- 
ehloride. 

No.  120.  A  Digest  of  the  Literature  of 
Derris  (Deguelia)  Species  used  as  Insecti- 
cides. 1747-1931. 


No.  126.  Fertilizers  for  Cotton  Soils. 
No.  136.  Conservation  of  Fertilizer  Mate- 
rials from  Minor  Sources. 

No.  143.  American  Fertilizers. 


YEARBOOK    ARTICLES 


Fruit  Preservation  by  Freezing  Presents   | 
Many  Problems  for  Research. 

Lignin,    Farm   By-product.    Now   Wasted, 
May  Supply  Cheap  Organic  Chemicals. 

Furfural,  a  Product  of  Farm  Waste,  Has 
Many  Industrial  Uses. 

Utilization  of  Straws  and  Stalks  Lags  as 
Other  Materials  Compete. 

Sweetpotatoes   Yield   Fine   White    Starch 
by  a  New  Process. 

Citrus    By-products    Market    is    Growers' 
Safeguard  in  Years  of  Overproduction. 

Turnips  Converted  into  Appetizing  Sauer- 
kraut in  the  Same  Way  as  Cabbage. 

Turpentine  and  Rosin  Supply  Essentials 
for  Numerous  Industries. 

Eggs   Oiled   by   Vacuum   Carbon   Dioxide 
Method  Keep  Better  in  Storage. 


Chemical  Utilization  of  Farm  By-prod- 
ucts Has  Large  Prospects. 

Fertilizer  Combining  Superphoshate  with 
Free  Ammonia   Succeeds. 

Potash  Extraction  from  United  States 
Deposits  Studied  in  Promising  Experiments. 

Fertilizer  Industry  Making  Adjustments 
to  Complex  Economic  Requirements. 

Fertilizer  Sources  Ample  for  Midwest. 
Cost  Cut  by  Higher  Concentration. 

Fertilizer  Experiments  Show  Phosphate  is 
Chief  Need  in  the  Middle  West. 

Fertilizer  Placement  of  Vast  Importance 
in  Cotton-Growing  States. 

Soil-Erosion  Problem  Under  Investiga- 
tion in  National   Control  Program. 
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REPORT    OF    THE    CHIEF    OF    THE    BUREAU    OF    DAIRY 

INDUSTRY 


United  States  Department  of  Agriculture, 

Bureau  of  Dairy  Industry, 
Washington,  D.  C,  September  12,  1932. 
Sir:  I  submit  herewith  a  report  of  the  work  of  the  Bureau  of 
Dairy  Industry  for  the  fiscal  year  ended  June  30,  1932. 
Respectfully, 

O.  E.  Reed,  Chief  of  Bureau. 
Hon.  Arthur  M.  Hyde, 

Secretary  of  Agriculture. 


During  the  last  year,  as  in  previous  years,  the  bureau  centered  its  research 
and  service  activities  mainly  around  those  problems  and  practices  that  are 
fundamental  in  the  development  of  a  sound  and  lasting  dairy  industry.  This 
program,  as  a  whole,  is  designed  to  bring  about  (1)  more  economical  produc- 
tion of  milk  and  butterfat.  (2)  improvement  in  the  quality  of  dairy  products 
on  the  farm  and  in  the  factory,  and  (3)  an  increased  income  to  the  dairy  indus- 
try through  a  wider  utilization  of  dairy  by-products.  The  progress  made  along 
these  various  lines  is  summarized  in  the  following  pages. 

The  bureau  has  long  contended  that  the  high-producing  cow  is  the  basis 
of  economical  production,  and  that  the  most  important  need  from  the  standpoint 
of  profit  for  the  dairy  farmer  to-day  is  to  increase  the  average  production  of 
his  herd.  Further  evidence  that  high  production  per  cow  is  essential  for  profit- 
able production  is  seen  in  the  tabulated  records  of  220,000  cows  on  test  in 
dairy  herd-improvement  associations  in  1931.  According  to  these  figures,  the 
association  cow  that  produced  100  pounds  of  butterfat  returned  $12  over  feed 
cost.  The  cow  that  produced  500  pounds  of  butterfat  returned  $1S8  over  feed 
cost,  or  almost  16  times  as  much  as  the  cow  producing  100  pounds  of  butterfat. 
In  other  words,  one  cow  with  a  butterfat  production  of  500  pounds  returned 
as  much  as  16  cows  with  a  butterfat  production  of  100  pounds  each.  Further- 
more, the  cow  producing  500  pounds  of  butterfat  placed  but  500  pounds  of 
butterfat  on  the  market,  whereas  the  16  cows  placed  1,600  pounds  of  butterfat 
on  an  already  overcrowded  market. 

As  a  rule,  the  lower  the  price  of  butterfat  the  higher  the  production  required 
per  cow  to  meet  the  charges  of  feed,  labor,  and  overhead.  That  is  the  reason 
the  dairy  farmer  now  needs  higher  producing  cows  than  ever  if  he  is  to  main- 
tain his  profits  of  two  or  three  years  ago.  That  is  also  the  reason  the  dairy 
farmers  in  sections  of  the  country  where  the  butterfat  price  is  low  need 
higher-producing  cows  to  break  even  than  the  farmers  in  other  sections.  This 
is  evident  from  a  further  study  of  the  1931  association  figures  which  show  that 
it  required  only  200  pounds  of  butterfat  per  cow  to  pay  the  cost  of  production 
in  Massachusetts,  Rhode  Island,  and  New  Jersey;  175  pounds  per  cow  in  North 
Carolina ;  and  160  pounds  in  Virginia ;  whereas  it  required  300  pounds  produc- 
tion per  cow  in  Arizona,  Wyoming.  Utah,  New  Mexico,  and  Nevada  :  325  pounds 
per  cow  in  Oregon ;  and  350  pounds  in  Montana.  But  all  these  States  had  one 
point  in  common,  and  that  was  the  higher  the  production  per  cow  the  greater 
the  profit.  Under  present  economic  conditions  it  is  more  important  than  ever 
that  the  dairy  farmer  cull  his  herd  closer,  feed  according  to  the  most  econom- 
ical methods,  and  establish  a  breeding  program  that  will  assure  him  of  con- 
tinued and  certain  improvement  in  the  producing  capacity  of  his  herd.  The 
research  work  of  this  bureau  has  demonstrated  over  and  over  again  that  these 
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practices  are  sound  and  practical  and  that  they  will  go  a  long  way  toward 
raising  the  average  production  of  a  dairy  herd. 

With  the  dairy  industry  producing  more  milk  than  can  be  disposed  of 
advantageously  and  many  sections  of  the  country  still  without  adequate  supplies 
of  good-quality  milk,  there  is  need  for  increased  effort  on  the  part  of  all  organi- 
zations interested  in  the  welfare  of  the  dairy  industry  and  in  the  proper 
nourishment  of  our  people  to  improve  the  quality  of  all  dairy  products,  for 
increased  consumption  goes  hand  in  hand  with  quality.  Our  research  has 
solved  many  of  the  fundamental  problems  of  production,  handling,  transporting, 
processing,  and  manufacturing  involved  in  the  business  of  making  a  good 
quality  of  dairy  products  available  to  the  consumer.  During  the  year  bureau 
specialists  have  sought  to  carry  the  results  of  this  research  to  the  industry  by 
holding  demonstration  meetings,  conducting  judging  contests,  and  personally 
assisting  managers  of  creameries,  cheese  factories,  and  milk-distributing  plants 
to  improve  the  quality  of  their  product,  as  well  as  to  better  utilize  such  by- 
products as  whey  and  skim  milk.  The  bureau's  three  extension  specialists  have 
made  progress  in  furthering  the  milk-quality-improvement  work  begun  a  year 
ago.  Some  20  States  now  have  definite  extension  projects  on  milk-quality 
improvement  and  are  carrying  on  this  educational  work  with  both  adults  and 
members  of  boys  and  girls  4-H  clubs. 

The  work  of  the  Ardmore,  S.  Dak.,  field  station  was  brought  to  a  close 
June  30,  1932,  and  the  experimental  animals  transferred  to  other  field  stations. 

The  acreage  of  the  dairy  experiment  station  at  Beltsville,  Md.,  was  increased 
during  the  year  through  the  purchase  of  110  acres  of  land,  making  the  total 
acreage  of  the  station  551  acres.  Last  season  335  acres  of  this  land  were 
utilized  for  pasture  and  crop-production  purposes. 

Construction  of  a  laboratory  building  at  Beltsville  was  begun  early  in  July, 
1931,  and  the  building  was  more  than  50  per  cent  completed  at  the  end  of  the 
fiscal  year  1932.  Although  the  cost  of  this  building  was  originally  estimated  at 
$60,000,  it  will  be  completed  at  a  cost  not  to  exceed  $45,000.  All  work  was  per- 
formed by  day  labor,  affording  employment  for  a  large  number  of  mechanics 
and  other  laborers.  Employment  for  a  large  number  of  men  was  also  provided 
in  connection  with  the  clearing  of  parts  of  two  tracts  of  land  acquired  by  the 
station  during  the  fiscal  years  1931  and  1932. 

DIVISION  OF  DAIRY  RESEARCH  LABORATORIES 

L.  A.  Rogers,  in  Charge 

NUTRITION   OF   DAIRY   COWS 

The  work  on  the  nutrition  of  dairy  cows  has  progressed  satisfactorily  in  the 
last  year,  and  definite  results  have  been  obtained  from  many  of  the  investi- 
gations. 

A  comparison  has  been  made  over  a  period  of  years  of  the  effect  of  rations 
containing  different  grades  of  hay  as  roughage,  particularly  good  alfalfa,  good 
timothy,  and  poor  timothy.  The  cows  fed  the  poor  timothy  consistently  failed 
in  their  reproductive  functions  and  showed  other  evidences  of  serious  nutri- 
tional disturbance. 

The  lack  of  certain  essential  nutritive  properties  in  the  milk  of  these  cows 
is  shown  not  only  by  the  lack  of  color  in  the  fat,  which  is  marked,  but  particu- 
larly by  its  failure  to  support  the  growth  of  laboratory  animals  and  calves. 
Calves  fed  on  this  milk  supplemented  with  poor  timothy  hay  have  sickened  and 
died,  or  at  best  have  been  underdeveloped.  Milk  from  the  cows  fed  poor 
timothy  hay  is  known  to  be  deficient  in  vitamin  A,  and  butter  made  from  milk 
from  cows  fed  poor  timothy  contains  less  than  one-third  as  much  vitamin  A  as 
butter  from  milk  from  cows  on  good  alfalfa.  However,  it  is  not  certain  that 
the  vitamin  A  deficiency  is  the  only  factor  in  the  nutritive  defects  of  this  milk. 

For  some  time  the  laboratory  has  been  studying  the  possibilities  of  using 
laboratory  animals  to  supplement  the  feeding  experiments  with  cows,  at  least 
in  preliminary  investigations.  Rats  do  not  have  a  digestive  system  adapted  to 
the  bulky  dairy  ration  ;  but  notwithstanding  this  fact,  they  have  done  fairly 
well  on  a  standard  grain  mixture  with  an  alfalfa  roughage.  When  grain 
alone  has  been  fed,  or  grain  has  been  supplemented  with  vitamin  and  salt 
mixtures,  growth  has  been  inferior  to  that  on  the  standard  mixture.  When  the 
grain  has  been  supplemented  with  alfalfa  hay,  the  growth  and  reproduction, 


BUREAU   OF   DAIRY   INDUSTRY  6 

while  inferior  to  that  on  the  standard  mixture,  has  been  superior  to  that  ob- 
tained by  feeding  any  of  the  combinations  of  grain  and  vitamin  and  salt  sup- 
plements. Rabbits,  on  the  other  hand,  consume  the  dairy  rations  readily,  even 
including  silage,  and  react,  so  far  as  can  be  determined,  exactly  as  cows  do  under 
similar  conditions.  Thus  the  effect  of  a  roughage  made  up  of  No.  2  timothy 
hay,  which  has  taken  several  years  to  determine  with  cows,  was  confirmed  in  a 
few  months  with  rabbits. 

One  of  the  major  divisions  of  the  nutrition  work  is  the  study  of  protein  me- 
tabolism in  its  relation  to  milk  secretion,  including  such  problems  as  the  effect 
on  milk  secretion  of  different  protein  levels  in  the  feed,  the  metabolism  and 
degradation  of  cysteine,  and  the  nitrogen  and  sulphur  balance  in  milking  cows. 
This  work  in  the  last  year  has  definitely  established  that  tryptophane  is  not 
the  factor  which  limits  growth  when  corn  meal  is  used  as  a  source  of  protein. 
When  a  ration  containing  an  abundant  supply  of  corn  meal  supplemented  with 
tryptophane  and  salt  and  vitamin  mixtures  is  fed  to  rats,  growth  is  distinctly 
inferior  to  that  on  the  same  ration  with  a  supplement  of  casein  in  place  of 
tryptophane.  These  experiments  have  tended  to  confirm  results  previously 
obtained  in  another  laboratory  tending  to  show  that  casein  contains  a  principle 
essential  for  growth  which  is  not  identical  with  any  of  the  described  vitamins. 

Work  has  been  continued  throughout  the  year  on  the  nitrogen  and  sulphur 
balance  in  rats  receiving  a  protein-free  diet  and  its  relation  to  the  composition 
of  the  body,  but  the  results  so  far  obtained  do  not  warrant  definite  statements 
at  this  time. 

The  investigations  on  the  methods  of  biochemical  synthesis  and  perhaps 
metabolism  of  cysteine  are  progressing  satisfactorily.  A  number  of  highly 
technical  papers  have  been  published  and  another  summarizing  the  results  so 
far  obtained  is  in  preparation. 

BACTERIOLOGY  AND   CHEMISTRY  OF  MILK 

At  the  request  of  the  Acidophilus  Milk  Association  and  in  cooperation  with 
a  committee  appointed  by  the  Director  of  Scientific  Work,  United  States  De- 
partment of  Agriculture,  an  extensive  study  has  been  made  of  lactobacilli  in 
an  attempt  to  formulate  an  adequate  description  of  Lactobacillus  acidophilus. 
This  work  is  now  completed  and  is  being  prepared  for  publication.  It  was 
found  that  L.  acidophilus  is  a  distinct  species  with  well-marked  characteristics. 
Incidentally,  it  was  also  found  that  the  cultures  from  decaying  teeth  are  not, 
as  some  investigators  have  contended,  exclusively  of  the  acidophilus  type  but 
are  a  mixture  of  varieties  of  lactobacilli  in  which  L.  acidophilus  occurs  but 
does  not  predominate. 

Among  the  minor  constituents  of  milk  are  lecithin  and  other  phospholipids. 
Although  these  are  present  in  very  small  amounts  they  appear  to  have  a 
significant  action  in  various  dairy  products.  In  order  that  a  study  of  their 
properties  may  be  made,  comparatively  large  quantities  of  these  constituents 
have  been  separated  from  buttermilk  powder  with  fat  solvents.  The  chemical 
and  physical  properties  of  this  preparation  are  being  studied.  Work  on  the 
relation  of  the  phospholipid  content  of  milk  to  the  accuracy  of  the  various  fat 
tests  has  been  completed. 

Investigation  of  the  effect  of  freezing  on  the  pnysical  properties  of  milk  and 
cream  has  produced  results  of  interest  to  scientists  and  of  possible  value  for  the 
milk  industry,  especially  in  ice-cream  making.  It  was  found,  for  instance,  that 
milk  which  has  had  its  heat-coagulation  point  materially  reduced  by  homogeni- 
zation  returns  to  its  original  stability  when  it  is  frozen.  By  a  simple  process 
involving  freezing,  the  casein  may  be  separated  so  nearly  in  its  natural  state 
that  on  remixing  it  with  the  milk  serum  the  mixture  has  the  heat  stability  of 
the  original  milk.  The  possibility  of  applying  some  of  the  information  de- 
veloped in  this  investigation  is  being  studied. 

EVAPORATED  MILK  AND  MILK  POWDER 

The  most  serious  deteriorations  of  dairy  products  and  the  most  difficult  ones 
to  combat  are  caused  by  oxidations  of  the  fat.  It  is,  therefore,  important  that 
a  knowledge  of  the  mechanism  of  the  oxidation  of  fats  and  the  factors  which 
determine  the  rate  of  oxidation  be  determined.  Methods  by  which  small  de- 
grees of  oxidation  can  be  measured  accurately  have  been  perfected  and  the  rate 
of  oxidation  of  fats  at  different  temperatures  has  been  determined.     The  action 
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of  light,  which  is  an  accelerator  of  oxidation,  has  been  studied,  and  the  rela- 
tive rare  of  oxidation  in  lights  of  different  wave  lengths  has  been  measured. 

It  is  well  known  that  certain  substances,  even  in  very  small  amounts,  act  as 
antioxidants  :  that  is.  they  have  an  effect  opposite  to  that  of  the  accelerators 
and  retard  the  normal  progress  of  an  oxidation.  Heretofore,  it  has  not  been 
possible  to  apply  this  knowledge  in  the  preservation  of  foods,  because  none  of 
the  knovrri  antioxidants  was  edible. 

This  laboratory  has  discovered  new  antioxidants  which  are  edible,  one  of 
wl  i  h  is  a  normal  constituent  of  nuik.  It  is  possible  by  the  nse  of  one  of  these 
anti(  xidants  ::  re  tnce  the  amount  of  oxidation  of  a  fat  in  a  given  time  by  over 
E5C   per  cent.     Apparatus  is  now  being  designed  to  study  oxidation  in  butter. 

casein- 
Two  major  problems  in  the  development  of  a  snitable  and  uniform  grade 
::  omestic  casein  for  paper  coating  still  remain  unsolved.  One  is  the  prob- 
lem of  how  to  eliminate  the  trouble  which  occasionally  comes  when  the  slip 
:  ams  and  causes  an  uneven  coa:::_-  :  the  paper.  Some  of  the  factors  which 
have  been  suggested  as  possible  causes  have  been  eliminated,  but  no  satisfactory 
explanation  for  this  characteristic  has  been  found.  It  has  been  established  that 
the  trouble  is  due  primarily  to  some  property  inherent  in  some  lots  of  casein 
and  that  it  is  not  due  to  any  manipulation  in  the  preparation  of  the  slip. 

The  second  problem  is  how  to  develop  a  simple  and  quick  method  of  grading 
casein  on  a  basis  that  will  indicate  its  suitability  for  paper  coating.  The  ordi- 
nary tests  by  which  casein  is  graded  do  not  necessarily  indicate  its  paper-coating 
quality  and  consequently  do  not  enable  the  paper  coater  to  select  casein  espe- 
cially suited  to  his  needs.  A  method  by  which  imperfections  in  the  coating  can 
be  made  more  apparent  has  been  devised,  and  a  machine  has  been  constructed 
for  coating  samples  of  paper  on  a  small  scale.  TTith  this  equipment  it  will 
be  possible  quickly  to  correlate  the  analytical  data  on  each  lot  of  casein  with 
its  performance  in  coating  the  paper  and  thus  establish  tests  by  which  the 
paper-coating  value  of  the  casein  can  be  determined. 

LACTOSE 

Through  cooperation  with  other  agencies  two  new  possible  outlets  for 
lactose  have  been  found.  One  is  in  the  manufacture  of  certain  types  of  con- 
fectionery, the  other  in  the  manufacture  of  explosives.  Either  of  these  pos- 
sible markets,  if  developed,  would  increase  the  present  production  of  lactose 
manyf .;.;.  The  use  of  milk  sugar  in  the  manufacture  of  candy  and  explo- 
sives requires  lactose  with  a  low  protein  content,  but  it  does  not  necessarily 
need  to  be  up  to  the  United  States  Pharmacopoeia  standard.  The  cost  must 
be  relatively  low.  In  the  manufacture  of  explosives  lactose  would  compete 
with  glycerin. 

The  laboratory  has  directed  its  efforts  toward  the  perfection  of  methods  by 
which  sugar  of  satisfactory  quality  can  be  obtained  at  low  cost.  A  sugar  of 
satisfactory  quality  has  been  made  in  the  laboratory  by  a  simplified  method : 
but  when  the  method  was  tried  out  under  factory  conditions,  the  results  indi- 
cated that  some  minor  modifications  wculd  have  to  be  made. 

Work  has  been  continued,  as  time  has  permitted,  on  the  problem  of  convert- 
ing lactose  into  resins  or  similar  substances  which  are  used  in  the  preparation 
of  lacquers,  varnishes,  etc.  Nothing  cf  definite  value  has  been  obtained,  but  the 
results  are  sufficiently  promising  to  warrant  the  continuation  of  the  work. 

ALBUMEN' 

The  apparatus  used  in  removing  salts  from  the  concentrated  liquor  obtained 
by  separating  lactose  from  whey  has  been  further  perfected  so  that  the  pre  cess 
can  be  carried  on  efficiently  on  a  larger  scale.  The  powder  obtained  by  drying 
the  diaiyzed  liquor  contains  about  40  per  cent  soluble  milk  proteins,  largely 
albumin.  and  when  added  to  cow's  milk  in  the  proper  proportions  produces  a 
milk  with  the  aproximate  composition  of  human  milk.  It  has  rather  a  high 
buffer  value,  but  when  acidified  with  hydrochloric  acid  gives  a  fine  light  curd 
similar  to  that  obtained  with  human  milk. 

This  work  has  been  delayed  on  account  cf  the  long  time  required  to  make  the 
cells  used  for  che  dialyzer. 
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ICE   CREAM 

In  a  previous  report  a  method  of  removing  a  part  of  the  lactose  from  sweetened 
condensed  skim  milk  was  described.  Details  for  applying  the  method  on  a 
ccmmercial  scale  have  been  worked  out,  and  the  utilization  of  the  condensed 
milk  in  ice  cream  has  been  thoroughly  tested.  By  using  this  product  in  the 
ice-cream  mix  the  percentage  of  milk  solids  not  fat  can  be  increased  by  one- 
fifth,  that  is,  the  amount  of  solids  can  be  increased,  for  instance,  from  10  to  12 
per  cent  of  the  mix.  This  increased  amount  of  milk  solids  results  in  a  distinct 
improvement  in  the  texture  of  the  ice  cream,  and  the  danger  of  sandiness  which 
comes  with  an  increase  in  lactose  is  eliminated.  This  condensed  milk  may  be 
substituted  for  a  part  of  the  fat  without  lowering  the  quality  of  the  ice  cream. 
Pending  commercial  developments  in  the  utilization  of  lactose  no  attempt  has 
been  made  to  find  a  market  for  this  low-lactose  product. 

In  continuation  of  the  studies  on  some  of  the  basic  problems  of  ice-cream 
making,  an  investigation  has  been  completed  on  the  foaming  capacity  of  milk 
and  milk  serum.  This  investigation  has  produced  results  which  should  be  of 
value  to  investigators  working  on  similar  problems.  The  viscosity  of  the  frozen 
product  as  affected  by  the  composition  has  been  determined  by  measuring  the 
rate  of  sag  of  beams  of  the  frozen  cream,  under  uniform  conditions.  In  this 
way  the  effect  of  varying  amounts  of  fat  and  of  gelatin  has  been  determined. 

An  investigation  into  methods  of  preserving  ice-cream  mixes  has  been 
completed.  It  is  possible  to  sterilize  a  mix  having  a  composition  slightly  below 
normal  without  destroying  its  physical  properties  and  without  any  sericus 
effect  on  the  flavor.  A  mix  may  also  be  preserved  satisfactorily  by  condensing 
it  to  a  point  at  which  the  sugar  concentration  prevents  bacterial  action. 

CHEESE  INVESTIGATIONS 

The  completion  of  the  work  on  canning  Cheddar  cheese  has  been  delayed  by 
the  necessity  of  developing  a  new  valve  that  will  avoid  certain  patent  compli- 
cations. Several  types  of  valves  have  been  tried  with  varying  results,  but  one 
has  been  perfected  to  a  point  where  it  seems  to  meet  all  requirements.  This 
valve  can  be  made  mechanically  and  will  add  very  little  to  the  cost  of  the  can. 
One  of  the  large  can  companies  is  prepared  to  manufacture  this  valve  as  soon 
as  it  is  certain  that  it  will  operate  perfectly. 

For  many  years  the  research  laboratories  have  been  attempting  to  establish 
a  biological  control  in  the  manufacture  of  Swiss  cheese  so  that  it  would  be 
possible  to  make  a  uniformly  good  grade  of  this  cheese  under  domestic  condi- 
tions. The  complicated  nature  of  the  making  and  ripening  process  has  made 
this  a  difficult  problem.  It  is  felt,  however,  that  the  essential  part  of  this 
objective  has  now  been  attained. 

It  is  established  that  a  certain  bacteriological  condition  must  exist  in  the 
milk  from  which  the  cheese  is  made.  A  certain  amount  of  bacterial  growth 
must  have  taken  place,  but  the  number  of  certain  types  of  bacteria  must  not 
exceed  definite  limits.  In  the  making  process  the  proper  sequence  of  growth 
of  specific  bacteria  must  take  place.  Each  variety  of  bacteria  must  begin  and 
complete  its  particular  task  within  a  definite  time  to  insure  the  proper  condi- 
tions for  those  varieties  that  develop  the  eyes  and  the  flavor  in  cheese  in  the 
curing  room.  It  is  essential  that  the  cultures  of  bacteria  added  to  the  milk  be  at 
the  proper  stage  of  growth  so  that  multiplication  will  take  place  in  the  cheese 
curd  at  the  proper  time  and  rate.  It  is  only  by  control  of  the  conditions  gov- 
erning the  growth  of  these  bacteria  that  cheese  of  good  quality  can  be  assured. 
Fortunately  it  is  possible  by  the  use  of  comparatively  simple  tests  to  deter- 
mine the  condition  of  the  milk  and  the  bacteriological  developments  in  the 
cheese. 

The  possibility  of  applying  this  information  in  the  industry  has  been  tested 
by  providing  a  properly  trained  field  man  with  portable  laboratory  equipment 
and  giving  him  an  opportunity  to  check  and  correct  the  methods  in  a  number 
of  factories.  At  the  Grove  City  Creamery  the  manufacture  of  Swiss  cheese 
has  been  placed  on  an  exact  basis,  and  a  unform  grade  of  cheese  is  being  made. 
In  a  number  of  other  factories  the  causes  of  difficulties  have  been  detected  and 
corrected. 

It  has  been  well  established  that  the  clarification  of  the  milk  used  in  making 
Swiss  cheese  has  a  very  definite  effect  on  the  size  and  distribution  of  eyes  in 
the  cheese,  but  no  satisfactory  explanation  for  this  effect  has  been  offered. 
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Investigations  in  the  last  year  have  brought  out  some  interesting  facts,  no- 
tably that  clarification  causes  certain  differences  in  the  cheese  in  its  early 
stages,  including  a  difference  in  the  lactose  content.  An  effect  on  the  rela- 
tive growth  of  the  starter  bacteria  is  also  evident,  but  it  is  not  yet  definitely 
established  that  these  differences  account  for  the  better  eye  formation  in  the 
clarified-milk  cheese. 

BREEDING,  FEEDING,  AND  MANAGEMENT  INVESTIGATIONS 

R.  R.  Graves,  in  Charge 

THE  EXPERIMENTAL  BREEDING   HERD  AT  BELTSVILLE,  MD. 

PROGRESS    OF   LINEBREEDING-OUTBREEDING   PROJECT   WITH    HOLSTEIN-FRIESIAN    CATTLE 

Varsity  Derby  Matador,  the  second  proved  sire  used  on  this  project,  became 
unserviceable  and  was  destroyed.  He  has  29  living  outbred  daughters  and  5 
living  inbred  daughters. 

The  fourth  proved  sire,  Count  Piebe  Hengerveld  Ormsby,  died  during  the 
year,  leaving  only  five  daughters  and  two  other  cows  to  calve  to  his  service. 

Chief  Piebe  Ormsby  Burke  was  brought  to  Beltsville  in  May  of  this  year  as 
the  fifth  unrelated  proved  sire. 

During  the  year,  the  first  linebred  generation  increased  from  12  to  15  females, 
and  1  heifer  was  born  in  the  second  linebred  generation. 

PROGRESS    OF    INBREEDING-OUTBREEDING    PROJECT    WITH    JERSEY    CATTLE 

There  are  30  females  in  the  Owl-Interest  group  now  headed  by  Marston's 
Interested  Owl,  the  bull  succeeding  Oxford  May's  Interest  Owl  which  was  lost 
during  the  year. 

Sophie's  Phoenix,  the  proved  Sophie-Tormentor  bull,  now  has  7  daughters, 
making  a  total  of  26  females  in  this  group. 

The  Raleigh  group  numbers  14  females,  and  Raleigh's  Dorothy's  Senator  is 
now  being  mated  to  his  own  daughters  to  produce  the  inbred  generation. 

PROGRESS   OF  THE  FAMILY-CROSSING  EXPERIMENT  WITH    JERSEY  CATTLE 

Sixteen  females  on  this  experiment  were  moved  to  Lewisburg,  Tenn.,  where 
their  final  records  will  be  made.  These  consisted  of  one  2-family  cow,  five 
4-family  cows  and  heifers,  five  6-family,  and  five  8-family  heifers  and  calves. 
There  remain  at  Beltsville  9  males  and  19  females,  most  of  which  are  4-family 
individuals  to  be  intermated  to  produce  the  8-family  combinations. 

OFFICIAL  TESTING 

Fifteen  Holstein  cows  completed  milk  and  butterfat  production  records  during 
the  year.  Six  were  mature  cows  that  averaged  16,087  pounds  of  milk  and  536 
pounds  of  butterfat,  8  were  2-year-old  cows  that  averaged  14,906  pounds  of  milk 
and  514  pounds  of  butterfat,  and  1  was  a  3-year-old  cow  that  produced  17,317 
pounds  of  milk  and  645  pounds  of  butterfat.  The  average  of  138  Holstein  rec- 
ords completed  at  Beltsville  is  16,292  pounds  of  milk  and  563  pounds  of  butterfat. 

Twenty-one  Jerseys  completed  official  milk  and  butterfat  tests  averaging 
10,140  pounds  of  milk  and  537  pounds  of  butterfat.  Seven  were  mature  cows 
that  averaged  13,187  pounds  of  milk  and  671  pounds  of  butterfat;  1  was  a 
3-year-old  that  produced  13,181  pounds  of  milk  and  605  pounds  of  butterfat ;  and 
13  were  2-year-olds  that  averaged  8,266  pounds  of  milk  and  460  pounds  of 
butterfat.  The  166  Jersey  records  now  completed  average  10,065  pounds  of 
milk  and  545  pounds  of  butterfat.  A  new  record  for  the  Jersey  herd  was  made 
by  Sophie  Jacoba  Owl  Lady  Clair  when  she  produced  16,466  pounds  of  milk  and 
915  pounds  of  butterfat. 

PROVING  BULLS 

Twenty  bulls  from  the  Beltsville  herd  were  placed  with  cooperators  during 
the  year  in  order  to  prove  their  transmitting  ability  for  milk  and  butterfat 
production.  Two  bulls  that  had  been  loaned  to  cooperators  were  brought  in 
for  service  at  Beltsville,  and  21  others  were  disposed  of,  leaving  a  total  of  113 
still  in  the  herds  of  cooperators.  Twelve  of  these  are  in  college  and  experiment- 
station  herds. 
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RELATION    OF    CONFORMATION    AND    ANATOMY    OF    THE    DAIRY    COW    TO    HER 
MILK   AND    BUTTERFAT    PRODUCING    CAPACITY 

ANTE-MORTEM  AND  POST-MORTEM   STUDIES 

Nineteen  State  experiment  stations  are  now  cooperating  in  this  study  which 
involves  the  measurement  of  the  body  conformation  and  the  anatomy  of  cows 
of  known  producing  capacity.  The  Massachusetts  State  College  has  recently 
commenced  work  on  this  project. 

Reports  on  70  cows  were  made  during  the  year.  Of  this  number  29  were 
prepared  at  the  Beltsville  station,  10  at  the  South  Carolina  (Clemson  College), 
8  at  the  North  Carolina,  6  at  the  Massachusetts,  6  at  the  Oklahoma,  5  at  the 
Nebraska,  3  at  the  Florida,  2  at  the  South  Dakota,  and  1  at  the  Alabama 
stations.  There  are  404  reports  now  on  file.  Of  this  number,  127  were  pre- 
pared at  the  Beltsville  station,  78  at  the  Pennsylvania,  48  at  the  New  York 
(Cornell),  45  at  the  South  Carolina,  14  at  the  Florida,  13  at  the  Nebraska, 
11  at  the  Missouri,  10  at  the  North  Carolina,  8  at  the  Oklahoma,  7  at  the 
Michigan,  6  at  the  Massachusetts,  6  at  the  Utah,  and  5  or  less  at  each  of  eight 
other  stations.  Similar  anatomical  studies  were  also  made  at  the  Beltsville 
station  on  15  bulls  and  6  heifers  during  the  year. 

MAMMARY-GLAND  STUDIES 

Udder  studies  in  progress  at  the  Beltsville  station  for  several  years  have  been 
outlined  in  previous  reports.  During  the  year  359  udder  observations  were 
made  on  heifers  and  773  on  cows ;  308  observations  were  made  on  the  rudimen- 
tary mammary  development  of  bulls ;  and  udder  photographs  of  39  heifers  at 
18  months,  and  of  67  cows  during  lactation  or  before  slaughter  were  made. 
Udder  capacities  were  determined  for  18  lactating  cows,  12  nonlactating  cows, 
and  21  heifers  and  calves,  by  filling  the  amputated  udders  with  a  measurable 
quantity  of  fluid.  The  udders  of  three  other  cows  and  two  calves  were  simi- 
larly filled,  but  their  capacities  either  were  not  measured,  or  the  results  are 
not  comparable  to  the  others.  The  average  udder  capacity  was  52.15  pounds 
for  the  18  lactating  cows,  25.15  pounds  for  the  12  nonlactating  cows,  and 
ranged  from  0.016  pound  for  a  5-day-old  calf  to  14.02  pounds  for  a  sterile 
heifer  25  months  of  age.  The  total  number  of  udder  capacities  determined  to 
date  is  143.  The  56  cow  and  heifer  udders  studied  were  frozen  for  sectioning 
and  photographing.  Sectioning  and  photographing  was  completed  for  8  cows 
and  14  heifers.  The  histological  study  of  udder  tissue  from  14  lactating  and 
13  nonlactating  cows  and  2  heifers  is  in  progress.  The  udders  of  17  heifers, 
ranging  in  age  from  5  days  to  20  months,  have  been  studied  by  dissecting  out 
one  half  and  freezing  and  sectioning  the  other  half.  All  dissections  were  photo- 
graphed. In  addition,  the  rudimentary  mammary  development  of  23  bulls  has 
been  studied  by  dissecting  out  one  half.  All  but  three  of  these  have  been 
photographed.  The  half  not  dissected  was  preserved  for  histological  study  in 
21  cases. 

CONFORMATION    AND    GROWTH 

The  program  of  recording  the  conformation  of  animals  throughout  their  life 
has  been  continued  with  the  addition  of  287  sets  of  measurements  and  con- 
tours on  females  and  17  sets  on  males.  Photographs  recording  body  develop- 
ment and  conformation  include  277  of  heifers  and  252  of  bulls.  Areas,  vol- 
umes, body  proportions,  and  factors  based  on  the  interrelations  of  these  body 
measurements  have  been  determined. 

OTHER    ANATOMICAL    STUDIES 

In  addition  to  recording  the  weight  of  the  internal  organs  and  the  dimen- 
sions of  the  thoracic  cavity  in  animals  slaughtered  at  the  Beltsville  station, 
measurements  are  now  made  regularly  of  the  diameter  of  intestines,  of  the 
cross-section  area  of  the  trachea,  of  the  length  and  diameters  of  the  pineal, 
the  ovaries,  and  the  pituitary,  and  of  the  length  and  height  of  fetuses,  as  a  part 
of  the  anatomical  studies. 

RATE    OF    MILKING 

The  study  of  the  rate  at  which  cows  release  their  milk  when  milked  by 
machine  has  been  continued.  Eighty-four  additional  timings  on  30  cows  have 
been  made  to  determine  the  changes  in  rate  of  milking  through  a   lactation 
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period,  and  timings  on  137  cows  have  been  made  at,  or  near,  the  third  month  of 
lactation  to  show  the  rate  of  milking  for  individual  cows.  Extreme  differences 
have  been  found ;  for  example,  one  cow,  in  the  first  five  minutes,  yielded  24.4 
pounds  of  a  24.8-pound  milking,  whereas  another  yielded  only  9.9  pounds  of  a 
25-pound  milking.  Provision  has  been  made  for  studying  the  quantity  and  char- 
acteristics of  the  milk  and  rate  of  milking  of  the  individual  quarters  of  the 
udder. 

HEALTH  AND   FERTILITY  STUDIES  IN  THE   BELTSVILLE  HERD 

HEALTH    OF    THE   HERD 

At  the  end  of  the  fiscal  year  the  abortion-negative  herd  consisted  of  239 
females,  160  being  of  breeding  age;  and  the  abortion-positive  herd  consisted 
of  64  females,  all  of  breeding  age.  The  abortion-negative  herd  includes  the 
increase  of  both  the  abortion-negative  herd,  and  abortion-positive  herd,  and 
44  purchased  females. 

A  severe  acute  mammitis  attacked  a  group  of  cows  on  official  test,  otherwise 
the  herd  remained  healthier  than  during  former  years. 

BREEDING    EFFICIENCY 

In  the  abortion-negative  herd,  156  females  were  bred  during  the  fiscal  year 
and  127,  or  81.4  per  cent,  conceived.  Of  78  females  bred  in  the  abortion-posi- 
tive herd  52,  or  66.6  per  cent,  conceived.  All  heifers  bred  were  in  the  nega- 
tive herd,  and  they  had  a  lower  percentage  of  conceptions  than  the  cows. 

CALVING    EFFICIENCY 

A  total  of  105  pregnancies  in  the  abortion-negative  herd  during  the  fiscal  year 
terminated  in  84  normal  calves,  6  dead  calves,  and  15  abortions;  in  the  abor- 
tion-positive herd  56  pregnancies  resulted  in  39  normal  calves,  2  dead  calves, 
and  15  abortions.  The  abortions  in  the  negative  herd  amounted  to  14.28  per 
cent,  and  in  the  positive  herd  26.78  per  cent. 

STERILITY 

Four  animals  in  the  abortion-negative  herd  and  nine  in  the  abortion-positive 
herd  were  disposed  of  because  they  were  considered  permanently  sterile. 

Eight  cases  of  delayed  oestrum  were  treated  by  the  removal  of  corpora  lutea. 
Four  of  the  subjects  conceived  on  the  first  service,  three  on  the  second  service, 
and  one  subject  did  not  conceive. 

FERTILITY    STUDIES    IN    MALES 

Sixty-eight  samples  of  semen  taken  from  herd  sires  and  experimental  bulls 
were  examined  during  the  year,  and  the  studies  of  the  effect  of  exercise  and  the 
feeding  of  sprouted  oats  upon  fertility  in  the  male  were  continued.  Artificial 
breeding  was  tried  in  13  cases,  but  it  is  too  socn  to  interpret  results. 

BOVINE    OVA 

In  continuing  the  study  of  the  developing  fertilized  bovine  egg,  two  cows  were 
slaughtered,  one  72  hours  after  mating  and  one  54  hours  after.  Failure  was 
experienced  in  recovering  fertilized  ova  from  these  cows.  This  work  is  in 
cooperation  with  the  Carnegie  Laboratory  of  Embryology,  at  Baltimore,  Md. 

FEEDING    AND    MANAGEMENT    INVESTIGATIONS    AT    BELTSVILLE 

GROOMING  DAIRY  COWS 

An  experiment  in  grooming  26  cows  for  f cur  months  showed  that  about  twice 
as  much  time  was  required  to  groom  by  vacuum  as  by  hand,  that  there  was  no 
noticeable  improvement  in  the  cleanliness  of  the  cows  when  groomed  by  vacuum, 
and  that  grooming  by  vacuum  increased  milk  production  only  slightly. 
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BEDDING    MATERIALS 

A  comparison  of  various  bedding  materials  showed  that  bulkiness  rather  than 
water-holding  capacity  of  bedding  was  the  most  important  characteristic 
affecting  the  quantity  of  bedding  used. 

INCOMPLETE    MILKING 

Leaving  a  pound  or  two  of  milk  in  the  udder  at  each  milking  has  net  led 
to  udder  troubles  or  to  an  increase  in  the  number  of  bacteria  and  cells  in  the 
milk,  nor  has  it  affected  the  percentage  of  butterfat  in  the  milk. 

FEEDING    COWS   INDIVIDUALLY   AND  IN    GROUPS 

Cows  and  heifers  fed  ad  libitum  on  roughage  with  only  a  very  little  grain  ate 
about  one-third  more  rcughage  when  fed  in  groups  than  when  fed  individually. 
In  the  previous  year,  when  the  cattle  had  a  generous  allowance  of  grain  with 
their  roughage,  they  ate  about  equal  quantities  of  roughage. 

THE  CONDITION   OF  A  COW  AT  CALVING  TIME 

In  an  experiment  to  determine  the  economy  cf  having  cows  fat  at  calving  time 
in  comparison  with  having  them  thin,  10  cows  each  freshened  once  in  a  fat 
condition  and  once  in  a  thin  condition.  During  the  dry  period  and  for  90  days 
after  calving  (at  the  end  cf  which  time  the  daily  production  of  the  cows  on  the 
two  planes  of  feeding  was  about  the  same),  the  fat  cows  ate  an  equivalent  of 
4,735  pounds  of  grain  more  than  the  thin  cows  and  produced  4,142  pounds  more 
milk  and  151  pounds  more  butterfat.  In  crder  to  have  the  cows  thin  at  calving 
time,  the  feed  was  much  reduced,  even  to  limiting  the  quantity  of  roughage  fed. 
This  experiment  indicates  that  the  fattening  of  cows  previous  to  calving  is  a 
practice  of  doubtful  economy,  especially  if  the  cows  are  adequately  fed  after 
calving,  as  was  the  case  in  this  experiment. 

FEEDING   COTTONSEED   MEAL 

The  feeding  of  cottonseed  meal  that  was  made  in  the  southeastern  part  of 
the  United  States  to  young  calves  along  with  milk  and  good  alfalfa  hay  re- 
sulted fatally  in  all  cases.  Three  of  four  calves  fed  the  same  kind  of  cottonseed 
meal  that  had  been  detoxified  by  autoclaving  survived.  Cottonseed  meal  did 
not  adversely  affect  calves  older  than  three  months.  Two  cows  fed  for  18 
months  on  wheat  straw  and  the  same  kind  of  cottonseed  meal  that  was  fatal 
to  calves  remained  in  good  health  except  that  they  failed  to  conceive. 

DIGESTION  EXPERIMENTS 

Digestion  experiments  and  blood  analyses  indicate  that  phosphorus  may  be 
a  limiting  factor  in  the  production  of  cows  fed  on  roughage  alone  or  on  rough- 
age and  farm  grains,  especially  if  the  roughages  have  a  medium  or  low  content 
of  phosphorus  such  as  occurs  when  they  are  raised  on  soils  deficient  in  phos- 
phorus. 

Experiments  show  that  the  digestion  of  green  pasture  grass  is  not  improved 
by  the  substitution  of  hay  for  a  part  of  the  grass  and  that  green  color  of  the 
feces  is  not  indicative  of  imperfect  digestion  as  has  been  claimed. 

GRAZING    PRACTICES 

Pastures  grazed  in  rotation  in  1931  gave  23  per  cent  greater  returns  in  total 
digestible  nutrients  than  similar  pastures  grazed  continuously.  A  generous 
application  of  complete  fertilizer  and  especially  of  nitrogen  increased  the  yield 
27  per  cent,  but  the  value  of  this  increase  was  worth  no  more  than  the  cost  of 
the  fertilizer.  Most  of  the  increase  caused  by  fertilization  occurred  early  in 
the  season.  It  did  not,  therefore,  materially  improve  the  uniformity  of  growth 
throughout  the  season,  though  it  did  make  the  pastures  ready  for  grazing  some- 
what earlier  in  the  spring. 
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WORK  AT   THE   FIELD   EXPERIMENT   STATIONS 

MANDAN,    N.    DAK..    STATION 

The  experiment  on  yield  and  feeding  value  of  oat  hay  versus  alfalfa  hay  is 
being  continued.  Satisfactory  consumption  of  the  oat  hay  together  with  a  2- 
year  average  yield  of  2.SS6  pounds  per  acre  when  cut  in  the  early  dough  stage 
offers  considerable  encouragement.  The  average  crude-protein  content  for  the 
oat  hay  during  the  two  years  was  11.9  per  cent. 

The  registered  Holstein  herd  has  increased  in  size  to  approximately  60  head, 
having  been  augmented  by  the  addition  of  12  females  from  the  Ardmore.  S.  Dak., 
station.  The  number  of  bulls  placed  with  cooperators  to  be  proved  has  been 
increased  to  13.  A  proved  herd  sire,  Friend  Ona  King  Paul  Walker  460513.  was 
recently  sent  to  Mandan  from  the  Huntley.  Mont.,  station. 

HUNTLEY.    MONT..    STATION 

Thirty-five  acres  placed  under  irrigation  and  seeded  to  alfalfa  last  year  are 
now  being  cropped,  and  13  acres  recently  seeded  to  the  Huntley  pasture-grass 
mixture  are  now  being  clipped  and  grazed  lightly.  The  addition  of  200  pounds 
of  treble  superphosphate  per  acre  to  the  pasture  plot  used  for  studying  the 
maximum  carrying  capacity  is  apparently  showing  effect  on  the  flora,  and  the 
carrying  capacity  shows  improvement.  The  effect  on  carrying  capacity  of  tear- 
ing up  the  turf  on  some  old  sod-bound  pasture  plots  is  being  observed.  Feeding 
cows  for  extended  periods  on  alfalfa  hay  alone  is  being  continued. 

A  new  herd  sire.  Sir  Colantha  Old  Inn  Hero  4SS066.  has  been  added  to  the 
herd.  He  was  bred  at  Beltsville.  proved  out  in  a  Pennsylvania  institution  herd, 
and  was  used  for  a  tini^  in  the  Mandan  herd.  One  proved  bull  was  sent  to 
the  Mandan  station.  Ten  females  from  the  Ardmore  station  were  added  to  the 
Huntley  herd. 

ARDMOEE,    S.    DAK..    STATION 

The  work  at  the  Ardmore  station  was  closed  on  June  B0.  Twelve  females 
from  the  dairy  herd  were  shipped  to  the  Mandan  station.  10  to  the  Huntley 
station,  and  15  females  were  transferred  to  the  Pine  Ridge  Indian  Reservation 
under  a  cooperative  agreement. 

Data  were  secured  last  winter  comparing  the  bedding  and  labor  requirements 
under  different  systems  of  stabling  cattle.  Due  to  drouth  conditions  prevailing 
in  the  vicinity  of  the  Ardmore  station  last  year,  practically  no  feed  was  pro- 
duced on  the  farm. 

WOODWARD.  OKLA..   STATION 

The  experiments  comparing  the  yield  and  value  for  milk  production  of  Sudan- 
grass  hay  cut  at  different  stages  of  maturity  have  been  concluded  and  the 
results  prepared  for  publication.  Data  on  Sudan  grass  for  pasture  and  silage 
will  also  be  included  in  this  publication.  Experiments  are  being  started  to  com- 
pare the  feeding  value  of  early  cut  Sudan-grass  hay  with  alfalfa,  when  they 
constitute  the  only  feed  the  cows  receive.  Experiments  on  feeding  cows  on 
alfalfa  hay  alone  are  being  continued.  The  experiment  comparing  the  trench 
and  upright  silo  has  been  concluded  and  the  results  prepared  for  publication. 

The  first  10  registered  daughters  of  the  herd  sire.  King  Paul  Helena  Walker 
348317.  have  completed  yearly  records.  Their  average  production  is  22.762 
pounds  of  milk  and  743  pounds  of  butterfat  when  calculated  to  a  mature  basis. 

JEANERETTE.    LA..    STATION 

Some  of  the  dairy  cropping  land  and  several  of  the  pasture  plots  have  been 
reditched  to  afford  better  drainage.  An  acreage  adjacent  to  the  Bayou  Teche 
has  been  placed  under  irrigation  and  seeded  to  pasture  grasses  and  Ladino 
clover  to  determine  whether  irrigation  will  increase  the  yield  of  grass  under 
conditions  prevailing  in  the  Gulf  coast  region.  The  annual  rainfall  in  this 
region  is  heavy,  but  there  are  times  during  the  summer  when  the  pastures  suf- 
fer because  of  lack  of  moisture. 

Large  quantities  of  pasture  grasses,  alfalfa,  and  soybeans  have  been  cured 
in  the  artificial  driers  maintained  by  the  Bureau  of  Agricultural  Engineering. 
This  roughage  will  be  fed  out  experimentally. 
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The  health  and  general  condition  of  the  herd  has  not  improved.  The  nasal 
trouble  seems  to  be  general  in  the  herd,  and  so  far  nothing  has  been  learned  as 
to  how  it  is  transmitted  or  cured.  The  herd  is  probably  generally  infected 
with  anaplasmosis. 

PONTIAC,   S.  C.    (SANDHILL)    STATION 

Additional  land  has  been  cleared  and  seeded  preparatory  to  starting  grazing 
experiments  at  the  Pontiac  station.  Plots  will  be  seeded  to  a  rotation  of  annual 
grazing  crops  to  provide  grazing  throughout  the  year.  Carrying  capacity  studies 
are  being  continued  on  the  experimental  pastures. 

A  proved  herd  sire,  Uplands  General  79094,  was  recently  purchased  as  the 
second  succession  sire  in  the  proved-sire  experiments. 

LEWISBUKG,    TENN.,    STATION 

Improvement  of  the  farm  at  the  Lewisburg  station  is  being  continued.  Arti- 
ficial hay  drying  has  been  somewhat  hampered  by  lack  of  sufficient  roughage 
for  drying  due  to  dry  weather.  Experiments  on  the  feeding  value  of  artificially 
dried  versus  field-cured  hay  are  in  progress. 

The  work  of  eliminating  infectious  abortion  in  the  Jersey  herd  is  progressing. 
The  herd  was  increased  by  the  addition  of  17  females  from  the  Beltsville  herd 
and  the  purchase  of  26  heifers  from  Tennessee  breeders.  Most  of  these  heifers 
were  sired  by  proved  bulls. 

HANNIBAL,  MO..  STATION    (THE  HATCH  FARM) 

Data  on  seasonal  growth  of  pasture  grasses  as  affecting  carrying  capacity  are 
being  secured  this  year.  An  experiment  to  determine  the  carrying  capacity  of 
pastures  under  various  systems  of  fertilizer  treatment  has  been  outlined. 

A  proved  Jersey  bull,  Lady's  Rinda  St.  Mawes  226037,  was  purchased  to  head 
the  herd  of  Jerseys. 

DIVISION   OF  MARKET-MILK  INVESTIGATIONS 

Ernest  Kelly,   in   Charge 

The  routine  work  of  the  division  was  carried  on  as  formerly.  This  included 
among  other  services  the  supervision  of  a  number  of  students'  judging  com 
tests  and  milk-scoring  contests,  as  well  as  tne  sanitary  supervision  of  the 
Unired  States  Naval  Academy  dairy  at  Gambrills,  Md.  The  excellent  coopera- 
tion of  the  Naval  Academy  dairy  is  reflected  in  its  sanitary  score  of  97.2 
for  the  year.  During  the  year  171  samples  of  milk  from  individual  cows 
were  taken.  The  highest  count  was  22,600  and  the  lowest  was  100  bacteria 
per  cubic  centimeter. 

A  member  of  this  division  represented  the  bureau  on  a  commitree  appointed 
by  the  Surgeon  General  of  the  Public  Health  Service  to  advise  with  his  bureau 
in  regard  to  its  milk  ordinance.  Changes  in  the  ordinance  and  code  were 
suggested  by  the  committee  which,  if  adopted,  will  serve  to  clarify  the  ordi- 
nance and  make  it  more  enforceable  and  logical. 

FLY   CONTROL 

Only  six  traps  were  available  for  the  fly-control  work  at  the  Beltsville  sta- 
tion this  year,  but  they  served  to  catch  52  gallons  of  flies.  In  addition  to  the 
trapping,  which  was  carried  on  by  the  farm  help,  an  experiment  with  a  com- 
mercial power  sprayer  was  conducted  with  satisfactory  results.  This  ap- 
paratus throws  a  fine  spray  over  a  large  area  to  a  distance  of  10  feet  from 
the  nozzle,  thus  enabling  the  operator  to  spray  the  interior  of  a  stable  in  a 
short  time.  Such  equipment  is  undoubtedly  better  adapted  to  large  farms  than 
are  the  hand  sprayers  generally  in  use.  To  test  the  efficiency  of  the  spray, 
113  flies  were  gathered  from  the  floor,  where  they  had  fallen  after  the  spray- 
ing, and  placed  in  a  glass  jar  while  they  were  still  alive.  After  48  hours  3 
had  fully  recovered  and  110  were  dead. 

FARM   MECHANICAL   REFRIGERATION 

In  cooperation  with  the  Bureau  of  Agricultural  Engineering  a  study  was 
made  of  mechanical-refrigeration  systems  for  cooling  milk  on  dairy  farms  in 
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Maryland  and  Virginia.  During  the  summer  of  1931  data  were  collected  on 
15  farms.  14  of  which  were  using  wet  storage  and  1  dry  storage.  The  average 
daily  milk  production  on  these  farms  was  SO  gallons.  Of  these  farms  nine 
were  using  manufactured  storage  boxes  and  six  were  using  homemade  boxes. 
In  13  of  the  outfits  sulphur  dioxide  was  used  and  in  2  ammonia  was  used. 
Seven  of  the  outfits  had  % -horsepower  motors.  6  had  *  2  -horsepower.  1  a  %- 
horsepower.  and  1  a  1-horsepower  motor.  Complete  data  have  been  obtained 
on  25  outfits  and  partial  data  on  15  others,  covering  the  ground  outlined  in 
the  annual  report  last  year.  These  data  are  now  being  compiled,  but  no  figures 
are  as  yet  available. 

RESEARCH   IN   MARKET  MILK 

HOMOGEXIZED    V.   UXHOMOGEXIZED    MELK 

To  determine  whether  unhomogenized  milk  is  preferred  to  homogenized 
milk.  430  opinions  were  obtained  on  400  samples  of  milk  prepared  by  a  local 
dairy.  The  milk  contained  4.3  per  cent  butterfat.  was  pasteurized,  cooled. 
and  homogenized  at  3.500  pounds  pressure  at  43°  F.  Because  of  the  small 
quantity  of  milk  homogenized  and  the  temperature  of  homogenization.  complete 
homogenization  was  not  obtained.  This  and  the  fact  that  both  the  homogenized 
and  unhomogenized  milk  frequently  had  an  abnormal  flavor,  made  the  test 
somewhat   unfavorable  to   homogenized   milk.     The   results   were   as   follows : 

44.6  per  cent  of  the  opinions  were  in  favor  of  the  unhomogenized  milk,  19.8 
per  cent  were  in  favor  of  the  homogenized  milk,  and  35.6  per  cent  were  neutral. 
In  other  words.  55.4  per  cent,  or  more  than  half  of  the  opinions,  expressed  no 
prejudice  against  homogenized  milk,  even  under  unfavorable  conditions. 

In  another  experiment,  milk  containing  an  average  of  4.1  per  cent  butter- 
fat  was  homogenized  at  2,500  pounds  pressure  and  at  the  pasteurizing  tem- 
perature (142°  F.),  and  compared  with  pasteurized  milk  which  had  not  been 
homogenized.  A  total  of  258  opinions  were  obtained  on  258  samples  of  milk 
treated  in  this  manner ;  38  per  cent  of  the  opinions  were  for  the  unhomogenized 
milk,  37.2  per  cent  for  the  homogenized  milk,  and  24. S  per  cent  were  neutral. 
In  other  words,  where  the  milk  was  of  good  flavor  and  properly  homogenized 
62  per  cent  of  the  opinions  showed  no  prejudice  against  homogenized  milk, 
and  the  preference  for  homogenized  as  compared  with  unhomogenized  milk 
was  practically  even.  This  work  is  to  be  continued  during  the  first  part  of 
the  next  fiscal  year. 

STAXDARDIZED   V.    OEIGIXAL   MILK 

To  determine  whether  standardization  affects  the  flavor  of  milk,  193  opinions 
were  obtained  on  57  comparative  samples.  In  each  case  a  part  of  the  whole 
milk  was  separated,  the  cream  and  skim  milk  then  being  recombined  to  form 
milk  with  the  same  butterfat  content  as  the  original  milk.  The  results  in- 
dicate that  when  fat  is  removed  from  milk  it  can  not  be  reincorporated  in  the 
milk  in  the  same  physical  relation  that  originally  existed,  and  that  the  physical 
relation  of  the  fat  to  the  serum  and  solids  not  fat  affects  the  flavor  of  milk. 
Of  the  193  opinions  expressed,  67.9  per  cent  were  in  favor  of  the  original  milk, 

21.7  per  cent  were  in  favor  of  the  standardized  milk,  and  10.4  per  cent  were 
neutral. 

Since  a  preference  was  shown  for  the  original  milk  as  compared  with 
similar  milk  obtained  by  standardizing  cream  and  skim  milk,  experiments 
were  conducted  to  determine  the  effect  of  standardizing  whole  milk.  For 
this  work  the  standardized  milk  was  obtained  by  adding  cream  to  milk  with 
a  low  butterfat  content  to  bring  it  up  to  the  butterfat  content  of  an  original 
milk  having  a  higher  butterfat  content.  The  cream  for  standardizing  was 
obtained  by~  separating  a  part  of  the  milk  that  had  the  higher  butterfat  con- 
tent. Likewise,  milk  with  a  high  butterfat  content  was  standardized  by  the 
addition  of  skim  milk  so  that  the  butterfat  content  was  equal  to  that  of  milk 
having  a  lower  butterfat  content.  The  skim  milk  for  standardizing  was 
obtained  by  separating  a  part  of  the  milk  that  had  the  lower  butterfat  content. 

The  results  of  this  work  again  indicated  that  standardizing  either  from  a 
high  to  a  lower  or  from  a  low  to  a  higher  butterfat  content  disturbed  the 
physical  relation  between  the  fat,  the  solids  not  fat,  and  the  serum,  thereby 
in  some  manner  affecting  the  flavor.  Of  302  opinions  expressed  on  60  sets 
of  samples  prepared  as  described  above,  59  per  cent  were  in  favor  of  the 
original.  39.1  per  cent  were  in  favor  of  the  standardized,  and  11.9  per  cent 
showed  no  choice  between  the  two  milks. 
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Since  these  two  experiments  indicated  that  the  flavor  of  standardized  milk 
is  not  equal  to  the  flavor  of  original  milk,  experimental  work  was  conducted 
to  determine  if  one  method  of  standardizing  is  preferable  to  others  from  a 
flavor  standpoint.  For  this  work  milk  was  standardized  to  a  3.5  per  cent 
butterfat  content  by  four  methods  as  follows : 

(1)  A  low-fat  milk  was  mixed  with  milk  of  a  high-fat  content;  (2)  cream 
was  added  to  milk  of  a  low-fat  content;  (3)  skim  milk  was  added  to  milk 
with  a  high-fat  content ;  and  (4)  cream  and  skim  milk  were  mixed.  A 
total  of  134  opinions  were  obtained  on  28  sets  of  samples  prepared  as  de- 
scribed. In  nine  cases  the  judge  was  unable  to  give  one  sample  first  place 
and  as  a  result  two  and  sometimes  more  of  the  samples  were  tied  for  first 
place.  Of  the  125  opinions  where  the  judge  considered  one  sample  had  undis- 
puted first  place,  44  per  cent  placed  the  mixed  milk  first,  23.2  per  cent  placed 
the  milk  with  added  cream  first,  18.4  per  cent  placed  the  milk  with  added 
skim  milk  first,  and  only  14.4  per  cent  placed  the  mixture  of  skim  milk  and 
cream  first. 

These  results  indicate  that  when  milk  is  standardized,  a  better  flavor  is 
obtained  where  milk  with  a  high-fat  content  is  mixed  with  milk  of  a  low-fat 
content  than  by  the  other  methods  of  standardizing.  While  the  results  also 
indicate  that  the  poorer-flavored  milk  is  obtained  by  mixing  skim  milk  and 
cream,  there  is  practically  no  choice  between  this  method  and  that  of  adding 
cream  or  skim  milk  to  alter  the  fat  content  of  the  whole  milk. 

CHOCOLATE   DRINK 

A  project  on  chocolate  drinks,  to  determine  the  best  methods  of  manufactur- 
ing a  product  of  good  quality,  is  under  way.  Such  factors  as  kind  of  choco- 
late, percentages  of  chocolate,  sugar,  and  other  ingredients,  various  process- 
ing details,  as  well  as  methods  of  eliminating  separation  and  sediment  are  being 
considered.  So  far  the  experimental  work  has  been  entirely  preliminary  in 
order  to  select  the  most  promising  type  of  chocolate  and  blends  of  ingredients. 

MILK-PLANT  MANAGEMENT 

Five  hundred  and  forty-four  reports  were  received  from  milk  dealers  in  a 
survey  to  determine  the  quantity  of  various  products  handled  and  the  size  of 
the  containers  in  which  the  product  is  distributed  by  plants  of  varying  ca- 
pacities in  different  sections  of  the  country.  The  tabulated  data  brought  out 
some  very  interesting  information.  For  instance,  the  smaller  plants  as  a  rule 
handle  a  greater  proportion  of  pints  to  quarts  than  the  larger  plants.  The 
larger  plants  handle  a  greater  proportion  of  bottled  cream  than  the  smaller 
plants.  The  ratio  of  chocolate  drink  and  of  buttermilk  to  bottled  milk  is  much 
greater  in  the  South  than  in  other  sections  of  the  country.  The  actual  quantity 
of  regular  pasteurized  milk  put  out  in  bottles  in  the  South  is  small  compared 
with  the  quantity  bottled  in  other  sections  of  the  country.  This  information 
should  prove  useful  to  milk  dealers  in  enabling  them  to  compare  their  output  with 
that  of  plants  of  all  sizes  and  in  all  sections ;  and  it  is  of  value  statistically  as  a 
basis  for  estimating  the  total  quantity  of  products  put  out  in  various-sized 
containers  throughout  the  country.  Such  data  often  show  faulty  methods  of 
merchandising  and  indicate  undeveloped  markets  in  certain  commodities  and 
certain-size  packages. 

At  the  request  of  a  commercial  milk  plant  a  study  was  made  to  determine, 
if  possible,  some  of  the  factors  causing  cream  plug  on  bottled  milk.  After 
a  thorough  survey  of  plant  practices,  it  was  discovered  that  seven  plant  prac- 
tices contributed  to  the  difficulty.  This  particular  plant  investigation  has 
brought  out  some  new  information  that  will  be  useful  in  combating  the  same 
trouble  when  it  occurs  in  other  plants. 

HERD-IMPROVEMENT  INVESTIGATIONS 

J.  C.  McDowell,  in  Charge 

On  January  1,  1932,  there  were  1,005  dairy  herd-improvement  associations  in 
active  operation  in  44  States,  and  the  number  of  cows  on  test  in  these  associa- 
tions was  427,044.  This  is  a  decline  of  about  10  per  cent  in  number  of  associa- 
tions and  in  the  number  of  cows  on  test  as  compared  with  the  preceding  year. 

The  individual  records  of  approximately  375,000  cows  in  879  of  these  associa- 
tions were  received  by  the  bureau  for  use  in  its  investigational  work.     Of  these 
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375,000  cows,  220,000  were  on  test  12  months.  These  records  have  been  tabu- 
lated and  summarized  by  herds,  by  associations,  and  by  States,  and  the  results, 
together  with  an  analysis  of  each  summary,  have  been  furnished  to  the  respective 
States  from  which  the  records  were  received. 

There  has  been  a  constant  and  continued  increase  in  average  butterfat  pro- 
duction by  cows  on  test  in  the  herd-improvement  associations  each  year  since 
the  work  began  in  Newaygo  County,  Mich.,  in  1906.  In  that  year  the  average 
production  per  cow  was  215  pounds;  in  1920.  247  pounds;  in  1924,  279  pounds; 
in  1925,  284  pounds;  in  1926,  289  pounds:  in  1927,  293  pounds:  in  1928,  295 
pounds;  in  1929,  296  pounds;  in  1930,  302  pounds;  and  in  1931  it  was  306 
pounds. 

Since  the  average  butterfat  production  of  the  cows  on  test  has  advanced  from 
215  pounds  in  1906  to  306  pounds  in  1931,  credit  for  this  gain  should  be  given 
largely  to  the  work  of  the  dairy  herd-improvement  associations.  Applied  to  all 
the  cows  on  test  at  the  present  time  and  allowing  25  cents  a  pound  for  butterfat, 
this  increased  production  has  a  yearly  sale  value  of  approximately  $10,000,000. 
Doubtless  the  work  of  the  associations  has  an  influence  that  extends  far  beyond 
their  boundaries.  However,  as  that  influence  can  not  well  be  measured,  it  is 
perhaps  best  to  claim  only  the  $10,000,000  as  a  direct  gain  due  to  association 
work.  The  money  spent  by  the  bureau  in  connection  with  the  records  is  only  a 
fraction  of  1  per  cent  of  this  tremendous  gain ;  yet  without  a  study  of  the  dairy 
herd-improvement  association  records  the  work  would  be  greatly  handicapped 
and  its  influence  would  everywhere  be  greatly  lessened. 

The  tabulations  of  the  1931  records  have  shown  that  1  cow  producing  500 
pounds  of  butterfat  a  year  returned  more  income  over  cost  of  feed  than  16  cows 
each  producing  100  pounds  of  butterfat.  They  showed  that  the  registered  cows 
on  test  excelled  the  grade  cows  on  test  by  27  pounds  of  butterfat  per  cow,  but 
that  the  grade  excelled  the  registered  cows  in  five  States  and  equaled  them 
in  one. 

The  tabulations  also  showed  that  a  much  closer  culling  of  dairy  herds  is  neces- 
sary for  profitable  production  in  times  of  depression  when  prices  of  dairy  prod- 
ucts are  relatively  low.  To  maintain  the  profits  of  two  or  three  years  ago  the 
dairy  herd-improvement  association  records  indicate  that  the  average  butterfat 
production  of  the  herd  must  be  stepped  up  at  least  50  pounds  everywhere  and 
that  in  some  districts  an  increased  production  of  100  pounds  will  scarcely  main- 
tain former  profits.  The  records  show  clearly  that  dairying  can  still  be  made  a 
profitable  enterprise,  but  that  it  is  hopeless  in  most  districts  with  cows  pro- 
ducing less  than  250  pounds  of  butterfat  a  year. 

In  a  study  of  recent  reports  of  4,140  culled  cows,  the  bureau  found  that  48.4 
per  cent  were  culled  because  of  their  low  production,  8.7  per  cent  on  account  of 
sterility,  7.4  per  cent  on  account  of  abortion,  8.8  per  cent  on  account  of  udder 
troubles,  and  26.7  per  cent  on  account  of  various  other  causes.  In  other  words, 
almost  50  per  cent  of  the  culls  were  low  producers.  These  cows  were  raised  to 
maturity  at  great  expense,  only  to  be  discarded  because  their  production  was 
too  low  for  profit.  The  use  of  better  bulls  would  eliminate  a  part  of  this  loss. 
Not  only  would  the  use  of  more  carefully  selected  bulls  result  in  cutting  down 
on  culling,  but  it  would  also  bring  higher  production  and  greater  profits  all 
along  the  line. 

Although  better  feeding  practices  and  culling  have  pushed  the  average  pro- 
duction of  the  herds  on  test  to  306  pounds  of  butterfat  a  year  per  cow,  the 
figures  show  that  culling  is  not  yet  severe  enough.  The  culling  of  the  lowest- 
producing  20  per  cent  of  those  still  on  test  would  eliminate  few.  if  any, 
profitable  cows.  These  cows,  on  an  average,  produced  195  pounds  of  butterfat, 
which,  at  thirty  cents  a  pound,  would  just  pay  for  feed  and  overhead  and  leave 
nothing  at  all  for  labor  in  1931.  Yet  the  production  of  these  cows  is  not  far 
from  the  average  of  all  the  milk  cows  of  this  country.  Does  that  mean  that 
the  average  dairyman,  milking  an  average  dairy  herd,  is  working  for  nothing? 
Perhaps.  But  the  dairyman  who  will  join  a  dairy  herd-improvement  associa- 
tion, or  who  will  in  some  other  way  obtain  production,  feed  cost,  and  income 
records  of  his  cows,  still  has  the  power  to  place  his  herd  on  a  higher  level  of 
production,  and,  therefore,  on  a  profit-bearing  basis. 

Within  the  year  a  preliminary  study  was  made  of  40.000  feed  records  of 
cows  on  test.  The  study  as  far  as  it  has  progressed  shows  the  great  value 
of  legumes,  especially  alfalfa;  it  shows  that  silage  also  should  be  included  in 
the  ration,  and  it  indicates  that  too  much  grain  is  fed  to  low-producing  cows. 

The  total  number  of  sires  proved  to  date  by  means  of  the  12-month  dairy 
herd-improvement  records  of  dams  and  daughters  is  now  above  2.200.     The 
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daughters  of  these  bulls  have  excelled  the  dams  of  the  daughters  by  approxi- 
mately 4  per  cent  in  production  of  milk  and  6  per  cent  in  production  of  butter- 
fat.  The  records  of  the  best  1,000  of  these  bulls  showed  that  the  daughters  had 
an  average  mature  production  of  9,726  pounds  of  milk  and  398  pounds  of 
butterfat. 

A  forward  step  is  now  being  taken  in  the  bull-proving  work  by  substituting 
lactation  records  for  12-month  records,  as  a  basis  for  dam-and-daughter  com- 
parison. The  records  of  the  first  50  bulls  proved  by  lactatiou  records  furnished 
a  comparison  of  339  pairs  of  dam-and-daughter  records.  Each  of  the  50  sires 
had  at  least  5  daughters,  and  the  average  was  almost  7  daughters  per  sire. 
The  average  production  of  the  daughters,  figured  to  maturity,  was  12,284  pounds 
of  milk  and  492  pounds  of  butterfat  as  compared  to  11,268  pounds  of  milk  and 
441  pounds  of  butterfat  for  the  dams.  The  daughters  excelled  the  dams  by 
1,016  pounds,  or  9  per  cent  in  milk  production,  and  51  pounds,  or  11.6  per  cent 
in  butterfat  production. 

Of  these  50  bulls,  36  had  daughters  that  excelled  their  dams  in  production 
of  milk,  and  36  had  daughters  that  excelled  their  dams  in  production  of  butter- 
fat. Nineteen  of  these  bulls,  or  38  per  cent,  were  alive  at  the  time  they  were 
proved. 

The  cooperative  bull-association  work  has  shown  considerable  growth  during 
the  year.  On  January  1,  1932,  there  were  402  bull  associations,  as  compared 
with  359  on  the  same  date  of  the  preceding  year.  These  associations  comprise 
8,024  members,  who  own  cooperatively  1,852  registered  dairy  bulls,  to  which 
are  bred  annually  more  than  68,000  cows.  The  gain  for  the  year  was  approxi- 
mately 1,000  members,  243  bulls,  and  10,314  cows.  The  daughters  of  these 
association  bulls  on  an  average  excelled  the  dams  by  309  pounds,  or  3  per  cent, 
in  production  of  milk,  and  by  25  pounds,  or  6.6  per  cent,  in  production  of 
butterfat.  On  an  average,  the  dams  produced  10,173  pounds  of  milk,  containing 
387  pounds  of  butterfat  and  the  daughters  produced  10,482  pounds  of  milk, 
containing  412  pounds  of  butterfat. 

DAIRY    MANUFACTURING    INVESTIGATIONS    AND    INTRODUCTION 

R.  W.  Bell,  in  Charge 

The  work  of  the  Division  of  Dairy  Manufacturing  Investigations  and  Intro- 
duction during  the  last  year  has  consisted  of  the  following  main  projects: 
Creamery  introduction,  Cheddar-cheese  introduction,  introduction  of  improved 
methods  for  making  Swiss  cheese  and  casein,  supervision  of  the  Grove  City 
creamery,  and  renovated-butter  factory  inspection. 

CREAMERY  INTRODUCTION 

The  creamery-introduction  project  was  conducted  in  the  same  States  as  last 
year,  viz,  Alabama,  Arkansas,  Florida,   South  Carolina,  and  Tennessee. 

In  Tennessee  excellent  progress  was  made  in  getting  creameries  to  pay  for 
cream  on  a  quality  basis.  Seven  creameries  now  pay  the  farmers  for  cream 
according  to  the  grades  recommended  by  this  bureau,  and  another  creamery 
notified  its  patrons  that  it  would  pay  for  cream  on  this  basis  beginning  August 
1,  1932.  Three  creameries  are  grading  on  a  similar  basis,  but  their  grade  re- 
quirements are  less  rigid.  Two  condenseries  are  churning  sweet  cream  obtained 
from  their  surplus  milk,  or  obtained  as  a  result  of  standardizing  the  milk  to  be 
condensed.  These  13  plants  make  about  80  per  cent  of  all  the  butter  made  at 
local  creameries  in  the  State.  Most  of  these  creameries  have  established 
cream-gathering  routes  as  a  means  of  obtaining  more  frequent  delivery,  and 
this  naturally  aids  their  quality-improvement  program.  The  use  of  cream- 
gathering  trucks,  together  with  the  low  prices  paid  for  cream  at  station,  has 
resulted  in  a  reduction'  of  about  50  per  cent  in  the  number  of  cream-buying 
stations. 

As  a  result  of  the  monthly  educational  butter  scorings  held  throughout  the 
year,  many  creamery  men  have  become  very  good  judges  of  butter.  The  holding 
of  educational  butter  scorings,  butter-makers'  judging  contests,  and  exhibiting 
at  fairs  stimulate  the  creamery  man's  interest  in  quality,  develop  his  ability  to 
judge  cream  and  butter  and  appeal  to  his  pride  in  his  workmanship.  These 
are  important  factors  in  improving  the  average  quality  of  butter  manufactured. 
The  butter  makers  show  their  ability  to  grade  cream  and  make  fine  butter  when 
they  make  special  churnings  for  such  contests.     At  the.  Dixie  butter  exhibit  at 
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the  State  Fair,  Nashville,  in  October,  1931.  there  were  46  entries  from  9 
Southern  States.  Of  this  number  17  were  from  Tennessee  creameries,  includ- 
ing the  highest-scoring  entry,  with  a  score  of  94.  Furthermore,  Tennessee  had 
the  highest  five  scores  for  butter  from  any  one  State,  with  an  average  score 
of  93.2. 

Bimonthly  educational  butter  judgings  were  conducted  under  supervision  of 
a  bureau  specialist  in  Alabama,  Arkansas,  and  South  Carolina,  at  which  butter 
from  the  various  creameries  was  scored  for  quality  and  composition.  Con- 
siderable progress  has  been  made  in  raising  the  average  quality  of  butter 
manufactured  and  in  controlling  the  composition  of  the  butter  since  the  first 
butter  judgings  of  this  kind  in  these  States  in  1927. 

Only  three  creameries  were  in  operation  in  Florida  at  the  end  of  the  year,  one 
having  closed  early  in  1932.  In  connection  with  a  butter-making  demonstration 
at  Gainesville  during  Farmers'  Week,  an  educational  butter  judging  was  con- 
ducted— the  first  in  the  State.  Samples  were  received  from  two  of  the  three 
creameries. 

Educational  cream  judgings  were  held  bimonthly  at  one  creamery  in  Arkansas, 
and  one  in  South  Carolina.  The  object  of  these  cream  judgings  is  to  pave  the 
way  for  these  creameries  to  pay  for  cream  on  a  quality  basis. 

CHEDDER   CHEESE  INTRODUCTION 

The  major  part  of  this  work  consisted  in  helping  cheese  makers  in  Southern 
and  Middle  Western  States  to  improve  the  quality  of  their  product.  Unfortu- 
nately, a  number  of  cheese  factories  had  been  established  in  these  States  as  a 
result  of  promotion  work  by  men  who  had  little  or  no  knowledge  of  conditions 
necessary  for  a  successful  cheese  factory.  Plants  have  been  built  and  equipped 
in  localities  where  there  are  not  enough  cows  to  furnish  the  necessary  volume  of 
milk  and  where  feed  is  insufficient  for  proper  maintenance  of  what  cows  there 
are.  No  amount  of  quality-improvement  assistance  could  put  some  of  these 
enterprises  on  a  paying  basis.  It  was  found  that  some  of  the  operators  were 
making  and  handling  their  cheese  in  such  a  way  that  the  yield  was  low  and  the 
product  too  dry.  Others  were  not  pasturizing  the  milk  properly  or  caring  for 
the  cheese.  Some  of  them  have  failed.  The  bureau  specialist  in  this  region 
estimates  that  of  the  72  plants  operating  in  1928  in  10  Southern  States  only  52 
are  operating  now.  Forty-three  are  making  a  good  quality  of  cheese  and 
receiving  a  sufficient  volume  of  milk  for  economical  operation.  A  sharp  decline 
in  the  number  of  cheese  factories  being  established  in  new  dairy  sections  was 
noted. 

INTRODUCTION   OF  IMPROVED  METHODS    FOR  MAKING   SWISS   CHEESE 

IN    NEW    YORK 

Official  supervision  of  the  few  Swiss  cheese  factories  in  New  York  State, 
formerly  conducted  by  this  bureau,  has  been  taken  over  by  the  dairy  department 
at  Cornell  University.  However,  some  difficulties  have  been  experienced  by  the 
cheese  makers  in  the  Buffalo  area  and  assistance  was  given  on  request. 

The  general  practice  has  been  to  add  3  c  c  of  eye  culture  per  100  pounds  of 
kettle  milk.  The  cheese  from  this  district  now  shows  a  small  amount  of 
checking  as  compared  with  former  years.  This  lack  of  checking  is  attributed  to 
the  use  of  less  a$d  older  eye  culture. 

The  oversetting  of  the  cheese  during  the  1931  season  is  now  believed  to  have 
been  due  to  improper  clarification  of  the  milk.  All  milk  utilized  for  the  making 
of  Swiss  cheese  should  be  properly  clarified.  The  tendency  is  for  the  operators 
not  to  keep  the  bowl  up  to  the  right  speed. 

IN    WISCONSIN 

A  study  of  conditions  and  methods  at  a  large  number  of  factories  in  Wisconsin 
last  year  enabled  the  bureau  specialist  to  be  of  greater  service  this  season.  It 
is  difficult  for  him  to  take  care  of  all  of  the  individual  requests  for  assistance, 
but  since  January  1,  1932,  he  has  assisted  approximately  150  factories.  Nearly 
all  of  the  factories  are  reporting  an  improvement  in  the  quality  of  their  cheese 
as  compared  with  that  of  last  year.  At  one  factory  where  little  improvement 
had  been  made  in  the  quality  of  the  cheese,  the  farmers  were  persuaded  to 
install  tubular  coolers.  The  use  of  these  coolers,  together  with  the  improved 
methods  of  handling  starter,  has  resulted  in  better  cheese  and  enabled  the 
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factory  in  April  of  this  year  to  pay  16  cents  more  per  100  pounds  of  milk  than 
was  paid  by  eight  other  factories  in  the  same  area. 

IN    OHIO 

The  Swiss-cheese  industry  in  Ohio  seems  to  be  permanently  established,  much 
of  the  milk  utilized  for  this  purpose  being  surplus. 

The  improvement  work  by  the  bureau's  representative  has  consisted  mainly 
in  visiting  the  factories  at  regular  intervals  in  order  to  examine  the  starters. 
The  starters  employed  in  the  manufacture  of  Swiss  cheese  are  so  important, 
it  would  seem  that  the  development  of  simple  methods  for  preparing  them  is 
worthy  of  primary  consideration.  In  this  connection,  it  has  been  suggested 
that  a  responsible  company  furnish  the  desired  cultures  to  the  industry  in  dry 
form  and  in  such  condition  that  it  would  be  necessary  for  the  cheese  maker  to 
carry  only  a  bulk  starter  or  starters. 

The  Ohio  State  University  has  assisted  the  bureau's  representative  in  improv- 
ing the  quality  of  the  milk  delivered  to  cheese  factories.  Meetings  of  pro- 
ducers were  held  at  16  factories.  One  cheese  maker  who  had  a  great  deal  of 
trouble  with  his  product  last  year  has  improved  conditions  through  visits  to 
producers'  farms  to  teach  them  how  to  produce  clean  milk.  He  also  arranged 
to  supply  hot  water  at  the  factory  so  as  to  make  it  easier  for  each  producer  to 
clean  his  utensils  properly. 

Of  the  20  factories  which  are  regularly  supplied  with  cultures  from  this 
bureau,  18  are  using  pasteurized  whey  starter  for  the  purpose  of  inoculating 
kettle  milk  with  the  coccus  organisms.  Some  are  adding  a  pure  culture  of  C3 
to  the  pasteurized  whey,  while  others  are  depending  only  on  the  cocci  which  may 
be  in  the  whey.  In  addition  to  the  cocci  added  to  the  whey  all  the  makers  add 
a  small  amount  of  either  Hastings  or  Washington  39a  (Lactobacillus  easel, 
usually  referred  to  as  Bulgaricus).  Good  cheese  has  resulted  with  the  use  of 
either  of  the  so-called  Bulgaricus  organisms,  but  the  Hastings  culture  required 
more  careful  propagation  partly  because  of  its  greater  activity.  In  addition  to 
the  whey  starter  all  the  factories  are  using  a  skim-milk  culture  of  Washington 
39a. 

The  demand  for  cultures  is  steadily  increasing.  Three  new  factories  have 
been  taken  into  the  culture-service  group  since  July  1,  1931.  Their  make  is 
well  above  the  average. 

IMPROVING  THE  QUALITY   OF   CASEIN 

Further  assistance  was  given  at  all  plants  in  New  England  where  casein- 
improvement  work  was  conducted  the  previous  year.  Seven  factories  which 
adopted  the  bureau's  grain-curd  muriatic-acid  method  during  the  preceding  sum- 
mer have  continued  to  use  the  method ;  two  of  these  manufacturers  received 
1%  cents  more  per  pound  than  factories  making  sulphuric  casein.  Two  of  the 
seven  factories  were  able  to  establish  a  direct  market  with  a  large  paper-coating 
company. 

The  bromocresol  green  indicator  paper,  recently  developed  by  the  research 
laboratories,  was  in  use  at  all  the  factories  and  was  helping  to  bring  about  the 
production  of  a  uniform  product. 

An  improved  method  for  making  lactic  casein,  developed  by  this  division, 
was  established  in  a  plant  in  New  York  State.  In  this  method  sufficient  acidity 
is  developed  in  the  whey  from  the  preceding  day's  make  so  that  this  high-acid 
whey  can  be  used  as  the  precipitating  agent,  thus  eliminating  the  expense  of  such 
a  precipitating  agent  as  hydrochloric  acid  or  sulphuric  acid.  So  far  as  has 
been  determined,  the  casein  is  of  high  grade,  but  the  reaction  of  paper  coaters 
has  not  yet  been  obtained.  This  method  will  be  given  special  attention,  since 
the  majority  of  domestic  producers  make  the  lactic  type. 

INSPECTION   OF  RENOVATED-BUTTER  FACTORIES 

The    renovated-butter   factory   inspection    work    was    carried    on    as    usual. 

There  are  now  only  4  licensed  renovated-butter  factories  in  operation,  as  com- 
pared to  11  in  1921.  The  total  amount  of  renovated  butter  made  during  the 
fiscal  year  was  1,109,387  pounds,  a  decrease  of  388.637  pounds  from  the  preced- 
ing year.  The  low  price  of  creamery  butter  and  shortage  of  packing  stock  were 
contributing  factors  in  the  continued  decline  in  the  manufacture  of  this  product. 
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EDITORIAL  AND  INFORMATION  WORK 

L.  S.  Richardson,  in  Charge 

During  the  year  16  publications  were  printed  for  distribution,  12  of  which 
were  new  and  4  were  revisions  of  existing  publications.  Three  additional 
manuscripts  were  submitted  for  publication,  and  at  the  end  of  the  year  nine 
manuscripts  covering  new  publications  and  revisions  of  existing  ones  were 
being  edited  prior  to  submission  for  printing.  These  publications  and  manu- 
scripts are  representative  of  the  various  activities  of  the  bureau  and  are  both 
scientific  and  popular  in  character.  Thirty  existing  publications  were  also 
reprinted  one  or  more  times  during  the  year,  and  bureau  specialists  contributed 
nine  articles  to  the  Yearbook  of  Agriculture  for  1932.  The  staff  of  the  bureau 
contributed  a  total  of  65  articles  to  scientific,  dairy,  and  agricultural  journals, 
and  delivered  many  radio  addresses. 

In  addition,  a  special  paper  prepared  by  the  chief  of  the  bureau,  giving  his 
observations  on  the  dairy  industry  of  Denmark,  with  relation  to  dairy-herd 
improvement,  was  included  in  his  report  to  the  Department  of  State  as  chair- 
man of  the  American  delegation  to  the  Ninth  International  Dairy  Congress 
held  in  Denmark  in  July,  1932.  A  paper  by  the  chief  of  the  breeding,  feeding, 
and  management  division  of  the  bureau,  who  also  served  on  this  delegation, 
reported  his  observations  on  the  Danish  breeds  and  the  outstanding  features 
of  breeding  and  management.  The  complete  report,  with  these  and  other 
special  papers,  is  being  published  as  a  document  of  the  Department  of  State. 

Thirteen  releases  of  bureau  information  dealing  with  various  phases  of  the 
bureau's  work  were  prepared  and  issued  to  the  press  through  the  department's 
press  service,  and  this  material  was  widely  used  by  the  press. 

The  bureau  cooperated  with  the  Radio  Service  in  scheduling  and  preparing 
a  total  of  81  radio  broadcasts  of  dairy  information.  These  included  a  series 
of  10  talks  on  Science  and  the  Dairy  Industry  by  the  chief  of  the  bureau, 
and  16  on  other  topics  by  other  officials  of  the  bureau,  which  were  broadcast 
over  a  national  network  of  radio  stations  associated  with  the  National  Broad- 
casting Co. ;  and  55  were  syndicate  programs  each  mailed  to  over  200  individual 
radio  stations  for  broadcasting. 

The  bureau  assisted  the  Office  of  Exhibits  in  preparing  subject  matter  for 
dairy  exhibits  at  the  National  Dairy  Exposition,  St.  Louis,  Mo.,  and  at  various 
State  and  interstate  fairs.  Twenty-four  dairy  exhibits  were  shown  at  28 
State  or  interstate  fairs. 

Work  was  begun  in  cooperation  with  the  Office  of  Motion  Pictures  on  the 
subject  matter  of  a  motion-picture  lecture  to  illustrate  the  benefits  of  building 
up  a  herd  of  high-producing  cows  by  careful  culling  and  breeding  as  contrasted 
with  keeping  a  herd  of  poor  or  average  cows. 

Two  new  lantern-slide  lectures — one  on  methods  of  estimating  milk  quality 
by  bacterial  count  and  one  on  the  use  of  the  herediscope  in  demonstrating  some 
principles  of  breeding — were  made  in  cooperation  with  the  Office  of  Cooperative 
Extension  Work ;  and  one  on  farm  dairy  houses  was  revised. 

PUBLICATIONS 


The  following  manuscripts  written  by  members  of  the  bureau's  staff  for  the 
purpose  of  disseminating  information  on  the  bureau's  work  to  the  public  were 
published  during  the  year  as  department  publications  or  as  articles  in  scientific 
journals,  or  in  the  agricultural,  dairy,  or  general  press.  Publications  issued  by 
the  department  are  for  sale  by  the  Superintendent  of  Documents,  Government 
Printing  Office,  Washington.  D.  C. 

Dairy  cows  fed  more  economically  if  grain 
is  properly  apportioned.  U.  S.  Dept. 
Agr,  Yearbook  1932:158-161. 

Feeding  and  management  investigations  at 
the  United  States  Dairv  expt  riment  sta- 
tion at  Boltsville,  Md.  1930  report. 
U.   S.  Dept.  Ast.   Misc.  Pub.   130. 

Physiological    effects    of    rations    v~ 

of 


FEEDING  AND   NUTRITION 

The  behavior  of  cows  on  alfalfa  hay  as  the 
sole  roughage  and  on  alfalfa  and  timo- 
thy combined.  Jour.  Dairv  Sci.  15  :  171- 
184. 

Calcium  assimilation  as  indicated  by  bone 
analysis  in  long-time  experiments.  Jour. 
Dairy   Sci.   14:  322-336. 

Calcium  and  phosphorus  metabolism  in 
dairy  cows.  V. — The  relative  assimila- 
tion of  calcium  from  grades  1  and  3  tim- 
othy hay.     Jour.  Dairy  Sci.  15  :  267-276. 


jra.de 

Ann.    Meeting 


^    rations    with    low 
roughage.     Abstract 


paper 


Amor.    Dairy    Sci.    Assoc. 

Some  Disasters  in  Reproduction  and  Growth 
Caused     by      Low-Quality     Hay.     Amer. 


1932:55. 
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Soc.    Anim.    Prod..    January,    1932.      (A 
preliminary  report.) 

BREEDS  AND   BREEDING 

Breeding  practices  in  Denmark.  Special 
papers  in  the  report  of  the  American 
delegation  on  the  Ninth  International 
Dairy  Congress,  held  in  Denmark,  Julv, 
1931.  State  Dept.,  Conf.  Ser.  11,  Pub. 
No.  371. 

Dairy  bulls  from  proved  sires  increase  out- 
put of  daughters.  U.  S.  Dept.  Agr. 
Yearbook   1932  :  156-158. 

A  study  of  ova  from  the  fallopian  tubes  of 
dairy  cows,  with  a  genital  history  of  the 
cows.     Jour.  Agr.  Research  43  :  627-636. 

HERD     MANAGEMENT     AND     IMPROVE- 
MENT 

Dairy  herd-improvement  associations  com- 
plete twenty-five  years'  work.  U.  S. 
Depr.  Agr.  Yearbook  1932  :  161-163. 

Dairy  herd-improvement  records  show  value 
of*  increased  output  per  cow.  U.  S.  Dept. 
Agr.  Yearbook  1932  :  163-164. 

Does  high  production  pay?  Jersey  Bui. 
and    Dairy    World    50  :  2087-2088. 

The  effect  of  leaving  milk  in  the  udder  at 
each  milking  on  persistency  of  yield. 
Abstract  of  papers,  Ann.  Meeting,  Amer. 
Dairy   Sci.   Assoc.    1932  :  60. 

Factors  in  dairy  herd-improvement  work  in 
Denmark.  Special  papers  in  the  report 
of  the  American  delegation  on  the  Ninth 
International  Dairy  Congress,  held  in 
Denmark,  July,  1931.  State  Dept.,  Conf. 
Ser.   11,   Pub.   No.   371. 

Lactation  records  vs.  12-months'  records 
for  proving  dairy  bulls.  Abstract  of 
papers.  Ann.  Meeting,  Amer.  Dairy  Sci. 
Assoc.  1932  :  89. 

The  production  of  dairy  cows  as  affected  by 
frequency  and  regularity  of  milking  and 
feeding.      U.  S.  Dept.  Agr.  Circ.  180. 

Relation  of  the  method  of  watering  dairy 
cows  to  their  water  consumption  and 
milk  production.  U.  S.  Dept.  Agr.  Tech. 
Bui.    278. 

MILK  AND   CREAM 
CARE    AND    HANDLING 

Bacterial  counts  of  milk  as  affected  by  some 

milk-plant   practices.      U.    S.    Dept.    Agr. 

Circ.  222. 
Care  of  milk  utensils  on  the  farm.     U.   S. 

Dept.  Agr.  Farmers'  Bui.  1675. 
Cream-standardization  tables.     U.   S.  Dept. 

Agr.  Circ.  199. 
Cream    to    whip    readily    must    be    of    the 

proper  temperature  and  age.     U.  S.  Dept. 

Agr.  Yearbook  1932  :  155-156. 
Extension   services   emphasize  milk   quality 

in  cooperative  program.     U.  S.  Dept.  Agr. 

Yearbook  1932  :  190-192. 
Milk-quality  improvement  program  for  4-H 

dairy  clubs.     U.  S.  Dept.  Agr.  Misc.  Publ. 

146. 
A    milk-quality    improvement    program    for 

extension  workers.    TJ.  S.  Dept.  Agr.  Misc. 

Pub.  148. 
The  personal  equation   in  dairy  inspection. 

Papers    read   before    Sanitary   Inspector's 

School  Conf.,  Raleigh,  N.  C,  1931  :  132a- 

132e.     Mimeographed. 
Some    factors    affecting    the    viscosity    of 

cream.     U.  S.  Dept.  Agr.  Tech.  Bui.  249. 
Transporting   and   handling   milk   in   tanks. 

U.  S.  Dept.  Agr.  Tech.  Bui.  243. 

CHEMISTRY 

The  effect  of  the  diluting  action  of  cane 
sugar  upon  the  viscosity  of  the  colloidal 
suspension  skim  milk.  Jour.  Phys.  Chem, 
36  :  523-528. 


The  formation  of  glycine  from  serine. 
Science  74  :  8. 

The  heat  coagulation  of  milk.  1. — Varia- 
tions in  tne  compositions,  heat  stability, 
and  other  tests  of  milks  from  four  cows 
during  the  course  of  a  lactation  period. 
Jour.  Dairy  Sci.   15  :  331-343. 

The  mechanism  of  sulphur  lability  in  cys- 
teine and  its  derivatives.  I.  Some  thio 
ethers  readily  split  by  alkali.  Jour. 
Amer.  Chem.  Soc.  53  :  3066-3072. 

The  mechanism  of  sulphur  lability  in  cys- 
teine and  its  derivatives.  II.  The  addi- 
tion of  mercaptan  to  benzoylaminocin- 
namic  acid  derivatives.  Jour.  Biol. 
Chem.   95  :  389-392. 

Phospholipids  in  milk,  their  effect  upon  fat 
analysis  of  skim  milk  and  buttermilk. 
Abstract  of  papers,  Ann.  meeting.  Amer. 
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BACTERIOLOGY 

The     American     type     culture     collection. 

Jour.  Bact.  23  :  193-194. 
A     taxonomic     study     of     the     acidophilus 

group.     (Abstract)  Jour.  Bact.  23  :  39-40. 

BUTTER 

Butter  stored  in  1-pound  prints  keeps  as 
well  as  if  stored  in  64-pound  tubs.  U.  S. 
Dept.  Agr.  Yearbook  1932  :  118-119. 

How  the  Grove  City  creamery  serves  you. 
Devises  new  method  of  utilizing  by-prod- 
ucts.     Concentrated   Milk   Indus.    2  :  8-9. 

Influence  of  various  factors  in  the  manu- 
facturing process  on  gumminess  and 
other  body  characteristics  of  Southern 
butter.  Abstract  of  papers,  Ann.  Meet- 
ing. Amer.  Dairy  Sci.  Assoc.  1932  :  44. 

Renovated-butter  industry  declines  with  de- 
crease in  production'  of  farm  butter. 
U.  S.  Dept.  Agr.  Yearbook  1932 :  320-321. 

CHEESE 

Bacterium  acidi-propionici  d  and  other 
lactate-fermenting  bacteria  of  Swiss 
cheese.  (Abstract)  Jour.  Bact.  23: 
60-61. 

The  control  of  mold  on  the  surface  of 
cheese.  Abstract  of  paper.  Jour.  Bact. 
23  :  62. 

Cottage-cheese  industry  could  be  expanded 
with  advantage  in  some  areas.  TJ.  S. 
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ICE  CREAM 

Effect  of  heat  treatment  upon  the  quality 
of  dry  skim  milk  and  condensed  skim 
milk  for  ice  cream.  TJ.  S.  Dept.  Agr. 
Circ.   179. 
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BY-PRODUCTS 
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REPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF  ENTOMOLOGY 


United  States  Department  of  Agriculture, 

Bureau  of  Entomology, 
Washington,  D.  C,  September  30, 1932. 
Sir:  I  submit  herewith  a  report  of  the  work  of  the  Bureau  of 
Entomology  for  the  fiscal  year  ended  June  30, 1932. 
Respectfully, 

C.  L.  Marlatt, 
Entomologist  and  Chief  of  Bureau. 
Hon.  Arthur  M.  Hyde, 

Secretary  of  Agriculture. 


INTRODUCTION 

The  changes  in  grouping  of  activities  of  the  bureau,  described  in  my  annual 
report  for  the  fiscal  year  ended  June  30,  1931,  as  in  the  process  of  being  carried 
out,  were  completed  and  put  into  effect  in  the  fall  of  1931  so  as  to  avoid  changes 
in  administration  during  important  seasonal  field  operations.  These  subject- 
matter  changes  are  reflected  in  the  reports  of  the  divisions  concerned  for  the 
fiscal  year  under  review. 

changes  in  personnel 

The  following  changes  in  personnel  have  been  made  during  the  year :  William 
H.  White,  who  was  designated  acting  chief  of  the  Division  of  Truck  Crop  and 
Garden  Insects  following  the  resignation  of  John  E.  Graf,  was  by  definite  ap- 
pointment placed  in  charge  of  the  division  on  February  23,  1932.  Percy  N. 
Annand,  who  had  been  in  field  charge  of  one  of  the  more  important  projects  of 
the  division,  namely,  that  concerned  with  the  investigations  of  the  beet  leaf 
hopper  in  the  Pacific  Northwest,  was  brought  to  Washington  on  June  23,  1932, 
to  be  assistant  chief  of  the  division.  Ulphian  C.  Loftin,  who  had  been  connected 
with  important  phases  of  cotton-insect  work  under  the  direction  of  the  late 
W.  D.  Hunter  and  had,  for  a  number  of  years,  been  associated  with  outside 
work,  relating,  however,  for  the  most  part  to  cotton  and  cotton  insects,  was 
appointed  to  the  position  of  assistant  chief  of  the  Division  of  Cotton  Insects  on 
October  7,  1931. 

APPROPRIATIONS  AND  EXPENDITURES 

The  appropriations  made  directly  to  the  bureau  for  the  fiscal  year  1932  total 
$2,863,740.  In  addition  to  this,  $55,000,  reappropriated  to  the  Plant  Quarantine 
and  Control  Administration,  was  available  for  investigations  on  fruit  flies 
in  Hawaii.  In  keeping  with  the  general  administrative  program  to  reduce 
expenditures,  and  at  the  request  of  the  Secretary,  $150,000  of  the  direct  appro- 
priation was  set  aside  at  the  beginning  of  the  year  as  the  minimum  to  be 
saved.  Throughout  the  year  an  unusual  effort  was  made  to  comply  with  the 
policy  of  curtailing  expenditures.  This  resulted  in  a  total  saving  for  the  year 
of  somewhat  more  than  $375,000,  or  slightly  more  than  13  per  cent  of  the 
amount  available.  The  appropriation  made  directly  to  the  bureau  provided 
increases  totaling  $179,366  for  initiating  new  investigations  or  enlarging  those 
under  way.     These  increases  may  be  summarized  as  follows : 

NEW   SUBJECTS 

For  surveys  to  determine  the  distribution  and  abundance  of  the  Argentine 
ant,  $15,000;  for  investigations  on  the  control  of  the  turnip  aphid,  $9,526;  for 
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investigations  on  the  raspberry  fruit  worm,  $10,000 ;  for  investigations  on  the 
control  of  the  locust  borer,  $8,460;  for  studies  on  insects  attacking  wheat  in 
the  Pacific  Northwest,  $5,820;  for  investigations  on  the  alfalfa  aphid,  particu- 
larly in  the  western  areas,  $10,000 ;  for  studies  to  determine  methods  of  rearing 
sterile  flies  which  might  be  used  to  aid  in  the  treatment  of  osteomyelitis, 
$10,000 ;  for  the  development  of  sprays  to  aid  in  the  control  of  flies  in  dairies, 
$7,940 ;  'for  investigations  on  the  wool  maggot  and  development  of  methods  of 
control,  $10,000;  for  investigations  on,  and  development  of  methods  of  control 
for,  the  tobacco  moth,  $24,240. 

OLDER   OR   CONTINUING   SUBJECTS 

For  investigations  on  baits  as  an  aid  for  the  control  of  the  oriental  fruit 
moth,  $16,640;  for  investigations  on  controlling  tree-killing  bark  beetles, 
$10,000;  for  investigations  on  the  alfalfa  seed  chalcid,  $1,000;  for  investiga- 
tions on  the  alfalfa  weevil,  $8,000;  for  investigations  and  demonstrations  on 
the  control  of  the  Mexican  bean  beetle  in  the  Southwest,  $10,000 ;  for  investi- 
gations on  the  control  of  the  pea  weevil,  $10,000;  for  employing  additional 
assistance  to  identify  insects,  moths,  and  scale  insects,  $8,940;  for  the  employ- 
ment of  an  additional  entomologist  to  give  State  workers  and  others  up-to-date 
information  on  the  control  of  insect  pests,  $3,800. 

FRUIT  AND  SHADE  TREE  INSECTS 

As  indicated  under  Changes  in  Divisional  Classification  of  Work  in  the  report 
for  last  year,  the  Division  of  Deciduous  Fruit  Insects  becomes,  by  enlargement, 
the  Division  of  Insects  Attacking  Fruit  and  Shade  Trees.  It  now  includes  the 
unit  studying  insects  affecting  citrus  and  other  subtropical  fruits,  transferred 
from  the  old  Division  of  Tropical,  Subtropical,  and  Ornamental  Plant  Insects, 
and,  by  transfer  from  the  Division  of  Forest  Insects,  the  unit  working  on 
insects  affecting  ornamental  trees  and  shrubs.  Both  as  to  enemies  and  control 
measures,  this  latter  field  is  closely  related  to  that  of  fruit  insects.  The  work 
of  this  division  has  been  carried  on,  as  last  year,  under  the  direction  of  the 
chief  of  bureau,  assisted  by  B.  A.  Porter. 

APPLE   INSECTS 

CODLING    MOTH 

The  codling  moth  came  through  the  winter  in  large  numbers  in  almost  all 
localities  and  threatened  early  in  the  season  to  be  unusually  destructive.  In 
some  important  areas,  especially  in  the  Pacific  Northwest,  the  expected  serious 
infestations  have  not  materialized,  because  of  the  cool  weather  which  prevailed 
during  the  growing  season.  On  the  whole,  however,  the  codling  moth  has  been 
extremely  abundant  and  destructive.  Work  on  this  insect,  which  seems  in- 
creasingly difficult  to  control,  is  being  conducted  at  four  laboratories — Yakima, 
Wash.,  Yincennes,  Ind.,  Bentonville,  Ark.,  and  Takoma  Park,  Md. 

In  the  Pacific  Northwest  further  tests  have  been  conducted  with  three 
fluorine  compounds  as  substitutes  for  lead  arsenate  in  the  second-brood  and 
later  sprays.  The  results  obtained  in  1931  with  barium  fiuosilicate  were  less 
satisfactory  than  those  obtained  the  previous  year.  Potassium  fiuosilicate 
sodium  fluoaluininate,  and  potassium  fluoaluminate,  on  the  other  hand,  appeared 
to  be  practically  equal  to  lead  arsenate  in  effectiveness.  The  Arkansas  labora- 
tory is  devoting  a  great  deal  of  its  attention  this  year  to  the  study  of  combina- 
tions of  lead  arsenate  with  oil  emulsion.  Such  combinations  have  been  found 
more  effective  in  controlling  serious  infestations  than  has  lead  arsenate  alone, 
and  an  effort  is  being  made  to  determine  the  best  type  of  oil  for  use  with  lead 
arsenate  under  Ozark  conditions.  Nicotine  tannate,  a  comparatively  insoluble 
form  of  nicotine,  is  being  tested  by  the  Yincennes,  Ind.,  laboratory,  and  obser- 
vations up  to  midsummer  have  indicated  that  this  material  may  be  of  consid- 
erable value.  The  nicotine  tannate  is  being  prepared  this  season  in  the  spray 
tank  from  a  special  tannic  acid  obtained  from  Chinese  galls  and  found  by 
other  investigators  to  be  distinctly  superior  to  the  ordinary  tannic  acid  for 
the  preparation  of  nicotine  tannate. 

The  chemically  treated  bands  developed  by  the  Bureau  of  Entomology  at  the 
Takoma  Park,  Md.,  laboratory  are.  with  the  cooperation  of  other  field  labora- 
tories, being  rapidly  adopted  by  commercial  growers  in  apple  sections  in  which 
serious  codling-moth  infestations  exist. 
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OTHER    APPLE    INSECTS 

Attention  has  been  given  at  the  Yakima  (Wash.)  laboratory  to  the  tarnished 
plant  bug,  which  feeds  on  blossom  buds  and  newly  set  fruits  of  all  kinds, 
causing  corky  scarred  areas  and  distortions.  All  attempts  at  controlling  the 
tarnished  plant  bug  by  the  use  of  insecticides  have  failed.  Thorough  disking 
late  in  the  fall,  which  destroys  the  hibernating  bugs,  has  resulted  in  definitely 
less  injured  fruit. 

Studies  of  the  relation  of  insects,  particularly  the  woolly  apple  aphid,  to  the 
perennial  canker  of  apple  have  been  continued  as  outlined  in  last  year's 
report. 

PEACH   INSECTS 

In  contrast  to  last  year's  unusually  heavy  crop  of  peaches,  the  present  sea- 
son's crop  was  light  in  most  producing  sections,  because  of  spring  frosts,  abnor- 
mal winter  conditions,  and  other  factors.  The  plum  curculio  infestation  was 
likewise  at  an  extremely  low  ebb  in  most  peach  sections.  With  the  light  crop 
and  unfavorable  economic  conditions,  however,  many  orchards  did  not  re- 
ceive the  full  complement  of  spray  applications  during  the  1932  season,  and 
this  has  given  the  curculio  an  opportunity  to  increase  its  numbers  wherever 
peaches  are  available.  The  oriental  fruit  moth  also  started  the  season  of  1932 
in  somewhat  reduced  numbers,  but  conditions  during  the  growing  season  have 
been  favorable  in  most  localities,  and  the  infestations  have  increased  rapidly. 

PLUM    CURCULIO 

Field  testing  has  been  continued  of  various  fluorine  compounds  which  gave 
encouraging  results  against  the  plum  curculio  in  previous  experiments.  Dur- 
ing the  season  of  1932  potassium  fluosilicate  caused  considerable  injury  to 
foliage  and  fruit  in  experiments  conducted  at  Fort  Valley,  Ga.,  and  also  caused 
moderate  injury  in  foliage  tests  conducted  at  Harriman,  Tenn.  Barium  fluo- 
silicate and  two  forms  of  sodium  fluoaluminate,  on  the  other  hand,  caused  no 
appreciable  injury  in  either  series  of  experiments. 

ORIENTAL  FRUIT  MOTH 

As  in  recent  years,  major  attention  has  been  given  to  two  phases  of  the 
problem  of  the  oriental  fruit  moth — to  biological  control  and  to  the  possibility 
of  controlling  this  pest  by  the  use  of  bait  traps. 

The  colonization  of  promising  oriental  fruit  moth  parasites  has  been  con- 
tinued from  Moorestown,  N.  J.,  as  headquarters.  Recovery  collections  indicate 
that  Macrocentrus  ancylivorus  Rohwer,  a  valuable  parasite  of  the  fruit  moth 
in  the  Eastern  States,  has  become,  as  a  result  of  the  widespread  colonization 
work  of  the  past  three  seasons,  unquestionably  more  abundant  and  widely  dis- 
persed than  ever  before.  In  several  important  peach-growing  localities  it 
is  now  the  dominant  parasite,  with  prospects  of  becoming  as  valuable  a  check 
on  the  fruit  moth  as  it  continues  to  be  in  southern  New  Jersey  and  Delaware. 

Several  of  the  parasites  imported  from  Europe  in  the  past  two  years  have 
been  liberated  in  various  peach  sections  in  the  United  States.  The  more  im- 
portant of  these  species  are  Pristomerus  vulnerator  (Panz.),  Ascogaster  quad- 
rldentatus  (Wesm.),  and  Trichogramma  euproctidis  Gir.  The  search  for  de- 
sirable parasites  was  transferred  during  the  winter  from  southern  Europe  to 
Japan,  and  the  work  during  the  current  season  indicates  that  Japan  is  by  far 
the  richest  field  for  parasites  yet  investigated.  About  30  different  species  have 
already  been  found  there,  and  the  total  parasitism  appears  to  be  very  high. 

The  experimental  mass  liberation  of  the  egg  parasite  Tricho gramma  minu- 
tum  Riley  was  continued  during  the  1931  season  in  10  blocks  of  midsummer 
and  late  peaches.  Small  reductions  in  fruit  infestation  were  obtained,  but 
these  reductions  were  insufficient  to  offer  encouragement  as  to  the  value  of 
this  method  of  control. 

The  large-scale  bait-trap  experiments  were  continued  through  the  season  of 
1931,  repeating  the  large-scale  tests  conducted  during  the  preceding  season. 
In  spite  of  the  extreme  lightness  of  the  fruit-moth  infestation,  the  results 
indicate  rather  definitely  in  both  the  Indiana  and  Georgia  experimental  areas 
that  a  reduction  of  50  per  cent  or  more  in  the  fruit  infestation  is  possible  by 
baiting  large  areas  with  traps  in  half  of  the  trees.     Cost  records  have  shown 
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that  under  present  conditions  in  northern  Georgia  bait  trapping  can  be  con- 
ducted on  a  large-scale  basis  at  a  seasonal  cost  of  $8  per  acre,  this  providing 
one  trap  in  every  other  tree  and  making  full  allowance  for  depreciation  of 
equipment  and  other  expenses. 

Extensive  studies  have  been  made  of  the  movements  of  oriental  fruit  moth 
adults  in  the  presence  of  bait  traps,  by  means  of  liberations  of  marked  moths, 
and  their  subsequent  recovery  in  the  traps.  Recoveries  have  averaged  fully 
50  per  cent,  and  in  many  cases  75  to  100  per  cent  of  the  liberated  moths  were 
recaptured.  The  fact  that  some  of  the  moths  migrated  distances  considerably 
in  excess  of  a  mile  furnishes  ample  proof  that  baiting  will  be  effective  only 
if  all  the  growers  within  a  given  area  maintain  bait  traps,  or  if  the  orchard 
to  be  protected  is  very  well  isolated  from  other  orchards. 

While  the  large-scale  trapping  experiments  have  been  discontinued,  investi- 
gations of  baits  are  being  continued  at  Cornelia,  Ga.,  with  the  purpose  of 
developing  or  discovering  more  attractive  and  effective,  as  well  as  less  ex- 
pensive, materials.  Among  the  attractive  aromatic  chemicals  which  have  been 
tested,  the  following  four  materials  have  given  the  most  satisfactory  results : 
Terpenyl  acetate,  oil  of  mace,  ethyl  cinnamate,  and  oil  of  anise. 

SAN   JOSE    SCALE 

Experiments  were  continued  at  Fort  Valley,  Ga.,  with  the  use  of  mineral-oil 
emulsions  for  the  control  of  the  San  Jose  scale  on  peach  trees,  with  particular 
reference  to  injury,  both  immediate  and  cumulative.  An  emulsion  containing 
8  per  cent  of  oil  caused  a  moderate  amount  of  injury  for  the  first  time  in  the 
course  of  the  experiments,  which  have  been  under  way  for  a  number  of  years. 
The  strength  of  oil  emulsion  at  present  recommended  for  the  control  of  the 
San  Jose  scale  on  peach  trees — 3  per  cent — still  appears  to  provide  an  ample 
margin  of  safety. 

NUT  INSECTS 

As  in  previous  years,  the  major  portion  of  the  nut-insect  funds  has  been 
devoted  to  investigations  of  insects  attacking  pecans.  In  many  localities  east 
of  the  Mississippi  the  pecan  nuts  failed  to  fill  satisfactorily  in  1931  because 
of  drought  conditions,  and  the  1932  crop  varies  from  light  in  most  localities 
to  moderate,  very  few  groves  having  more  than  50  per  cent  of  a  full  crop. 

PECAN    NUT    CASE-BEARER 

The  insecticide  investigations  of  the  pecan  nut  case-bearer  during  the  season 
1932  have  taken  the  form  of  tests  of  various  sprays  directed  chiefly  against 
the  egg  stage,  since  stomach  poisons  have  been  found  ineffective  in  its  control. 
In  two  different  plats,  in  a  lightly  infested  orchard,  two  applications  of  summer 
oil  emulsions  at  a  strength  of  three-fourths  of  1  per  cent  combined  with  nico- 
tine sulphate  1  to  1,000  appeared  to  give  reductions  of  95  and  100  per  cent, 
respectively,  in  injury  to  the  nuts.  Nicotine  sulphate  1  to  800  plus  fish  oil  0.25 
per  cent  gave  a  similar  reduction  in  injury. 

The  Albany,  Ga.,  station  has  reared  more  than  30,000,000  egg  parasites  of  the 
species  Trichogramma  minutum  in  the  laboratory.  Liberations  in  a  pecan  grove 
near  Monticello,  Fla.,  of  approximately  6,000'  Trichogramma  per  tree  appeared 
to  reduce  the  infestation  by  the  nut  case-bearer  43  per  cent.  One  particularly 
valuable  native  larval  parasite  in  the  Texas  area,  namely,  Perisierola  cellularia 
var.  punctaticeps  Kieffer,  has  been  found  to  be  absent  in  the  Georgia  pecan  sec- 
tion, and  steps  have  been  taken  to  introduce  it  into  the  Georgia  area. 

HICKORY   SHUCK   WORM 

A  study  of  methods  of  disposing  of  infested  pecan  shucks  at  harvest  for  the 
destruction  of  larvae  of  the  hickory  shuck  worm  showed  that  the  composting 
of  the  shucks  by  placing  them  in  a  barn  lot  where  livestock  was  kept  was  very 
satisfactory,  since  the  percentage  of  moths  emerging  from  material  treated  in 
this  way  for  two  and  one-half  months  was  almost  negligible  as  compared  with 
emergence  of  moths  from  shucks  kept  under  field  conditions.  Applications  of 
hydrated  lime  gave  slight  reductions  in  infestation. 
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OBSCURE   SCALE 


The  investigations  of  oil  sprays  for  the  control  of  the  obscure  scale  at  Shreve- 
port,  La.,  have  indicated  that  a  concentration  of  4  to  6  per  cent  of  oil  is  neces- 
sary to  give  satisfactory  control  of  this  scale,  the  higher  strength  being  needed 
in  case  of  heavy  infestations.  It  has  been  found,  however,  that  dormant  pecan 
trees  are  particularly  susceptible  to  injury  by  oil  sprays ;  and  that  4  per  cent  of 
oil  is  all  that  can  be  applied  with  safety  during  the  dormant  period,  unless  the 
trees  are  in  a  vigorous,  healthy  condition  and  are  growing  in  good  soil,  in  which 
case  strengths  as  high  as  6  per  cent  appear  to  do  no  damage. 

PECAN   PHYLLOXERA 

Preliminary  experiments  conducted  in  southern  Louisiana  in  the  control  of  a 
species  of  pecan  phylloxera,  Phylloxera  devastatrix  Perg.,  have  given  very  en- 
couraging results.  Applications  were. made  in  the  late  dormant  and  in  the  so- 
called  delayed-dormant  period.  The  materials  tested  included  combinations  of 
lime-sulphur,  from  the  dormant  strength  of  1  to  8  down  to  the  summer  strength 
of  iy2  to  50,  with  nicotine  sulphate  at  1  to  800,  and  a  combination  of  lubricating- 
oil  emulsion  at  3  per  cent,  with  nicotine  1  to  800.  All  these  combinations  gave 
apparent  reductions  in  infestation  of  90  to  98  per  cent. 

PECAN  WEEVIL 

Further  experiments  during  the  season  of  1931  have  confirmed  the  results  of 
earlier  experiments  in  the  control  of  the  pecan  weevil  which  have  indicated  that 
hydrated  lime  is  of  value  in  reducing  infestation  by  this  species.  While  the  in- 
festation in  the  experimental  orchard  was  light  and  irregularly  distributed, 
three  applications  of  hydrated  lime  at  a  strength  of  25  pounds  in  50  gallons  of 
water  appeared  to  reduce  the  injury  from  1.1  per  cent  to  0.35  per  cent.  Observa- 
tions have  shown  that  attack  is  inclined  to  be  localized  on  individual  trees.  It 
has  also  been  found  that  in  the  early  part  of  the  season  most  of  the  weevils  are 
found  in  the  lower  portions  of  the  trees.  Years  of  light  infestation  appear  to 
alternate  with  years  of  heavy  infestation. 

CHESTNUT  WEEVIL 

Experiments  with  the  use  of  hydrated  lime  for  the  control  of  the  chestnut 
weevils  Curculio  proboscideus  Fab.  and  C.  auriger  Casey  have  been  continued 
as  outlined  in  previous  reports.  Studies  are  also  in  progress  with  soil  treat- 
ments of  various  kinds,  including  cultivation  and  the  use  of  a  number  of 
different  soil  insecticides. 

GRAPE   INSECTS 

The  major  problem  of  the  grape  insect  laboratory  at  Sandusky,  Ohio,  has 
continued  to  be  the  grape  berry  moth.  Nicotine  tannate,  combined  with  certain 
spreaders,  seems  to  offer  a  little  promise  as  a  substitute  for  lead  arsenate. 
Major  emphasis  is  now  being  placed  upon  possible  modifications  of  cultural 
practices,  with  the  idea  of  having  the  cocoons  exposed  during  the  winter  period 
and  covered  with  soil  during  the  normal  emergence  period  in  the  spring.  The 
cultural  treatments  have  resulted  in  a  marked  reduction  in  the  first  brood  of 
berry  worms,  the  infestation  being  brought  to  a  point  where  one,  or  at  most 
two,  early  applications  of  lead  arsenate  give  satisfactory  commercial  control  of 
the  berry  moth,  with  a  reduction  in  the  quantity  of  arsenical  residue  on  the 
fruit  at  harvest  time. 

BLUEBERRY  MAGGOT 

Dusting  with  calcium  arsenate  for  the  control  of  the  blueberry  maggot,  as 
worked  out  by  the  bureau  laboratory  at  Cherryfield,  Me.,  gave  reductions  in 
infestation  in  1931  ranging  from  90  to  99  per  cent.  In  1932,  because  of  unfavor- 
able conditions,  the  control  was  a  little  less  complete.  In  all  except  heavily 
infested  areas,  which  fortunately  are  rather  rare,  this  treatment  is  sufficiently 
effective  to  permit  the  production  of  a  pack  practically  free  from  maggots. 
These  methods  were  used  in  1931  successfully  on  a  state-wide  basis.    The  low 


selling  price  of  blueberries  during  the  season  of  1931,  however,  prevented  many- 
growers  from  dusting  their  blueberries  this  year.  Results  of  further  experi- 
ments indicate  that  in  general  a  mixture  of  calcium  arsenate  and  hydrated  lime 
in  equal  proportions  is  about  as  effective  as  calcium  arsenate  used  alone. 
Among  possible  substitutes  for  calcium  arsenate,  copper  carbonate  showed 
some  promise.  Sodium  fluosilicate  was  decidedly  ineffective  against  the  blue- 
berry maggot. 

SUBTROPICAL    FRUIT    INSECTS 

CALIFORNIA   RED    SCALE 

The  laboratory  at  Whittier,  Calif.,  in  cooperation  with  the  Bureau  of  Chemis- 
try and  Soils,  has  continued  its  investigations  of  the  varying  resistance  of  the 
California  red  scale  to  fumigation  with  hydrocyanic  acid  gas.  Laboratory  tests 
have  confirmed  the  results  reported  by  earlier  workers,  indicating  that  there 
are  considerable  differences  in  the  resistance  to  cyanide  gas  among  the  several 
developmental  stages  of  the  red  scale.  The  stage  known  as  the  second  molt  is 
most  resistant,  and  for  an  approximately  complete  kill  this  stage  may  require 
as  much  as  two  and  four-tenths  times  the  concentration  of  cyanide  necessary 
to  destroy  the  least  resistant  stages  of  the  scale.  Field  tests,  supplemented  by 
laboratory  studies,  indicate  that  the  stages  of  the  red  scale  that  are  most 
resistant  to  cyanide  fumigation  are  most  susceptible  to  the  effects  of  oil  sprays. 
This  difference  or  "  selectivity  "  of  the  two  treatments  is  probably  the  basis  for 
the  apparent  success  of  the  combination  treatment  of  oil  spray  followed  by 
fumigation  which  has  developed  in  certain  citrus-growing  sections  of  southern 
California. 

DATE-PALM  INSECTS 

The  work  with  date-palm  insects,  conducted  from  the  Whittier,  Calif.,  labora- 
tory as  headquarters,  has  been  continued,  with  particular  reference  to  the 
treatment  of  date  offshoots  for  the  control  of  the  Parlatoria  date  scale.  The 
experimental  work  with  heat  treatments,  including  dry  heat,  moist  heat,  and 
hot-water  treatments,  is  practically  completed. 

CITRUS    THRIPS 

Sulphur  dusting  at  the  Lindsay,  Calif.,  laboratory  has  continued  to  give  very 
satisfactory  control  of  the  citrus  thrips  (Scirtothrips  oitri  Moulton).  This 
species  has  been  unusually  abundant  during  the  season  of  1932,  It  is  esti- 
mated that  the  saving  to  the  citrus  growers  of  central  California  resulting 
from  this  work  is  at  least  $330,000  annually.  These  studies  have  now  been 
extended  to  include  Ventura  County  and  other  southern  California  areas. 

Not  the  least  important  of  the  findings  to  date  is  the  discovery  that  properly 
scheduled  sulphur  dusting  in  central  California  is  giving  adequate  control  of 
the  gray  scale  (Coccus  pseudomagnoliarum  Kuwana)  in  most  cases,  and  data 
are  accumulating  which  tend  to  indicate  that  this  program  is  likewise  showing 
possibilities  for  the  control  of  the  black  scale  in  southern  California. 

CITRUS    RUST    MITE 

The  chief  problem  under  investigation  by  the  Orlando,  Fla.,  laboratory  dur- 
ing the  past  year  has  been  the  relation  of  the  quantity  of  sulphur  present  on 
the  foliage  to  the  abundance  of  the  citrus  rust  mite.  The  work  thus  far  indi- 
cates that  the  rust  mites  are  able  to  establish  themselves  when  there  is  less 
than  0.05  gram  of  sulphur  to  1  kilogram  of  green  leaves,  and  that  lime-sulphur 
increases  respiration  of  citrus  foliage  by  about  50  per  cent.  It  has  also  been 
found  that  sulphur  is  given  off  as  sulphur  vapor  and  not  as  sulphur  dioxide 
or  hydrogen  sulphide.     This  confirms  the  results  obtained  by  other  workers. 

FRUIT-FLY  INVESTIGATIONS 

The  Bureau  of  Entomology  has  continued  to  direct  the  research  work  in 
Hawaii  on  the  Mediterranean  fruit  fly  with  funds  allocated  to  the  project  by 
the  Plant  Quarantine  and  Control  Administration  (now  the  Bureau  of  Plant 
Quarantine).  For  the  fiscal  year  1933  the  necessary  funds  have  been  appro- 
priated direct  to  the  Bureau  of  Entomology. 
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Major  attention  has  been  devoted  to  experiments  in  the  sterilization  of  fruit 
by  heat  and  by  cold,  in  order  that  practical  details  may  be  available  whenever 
needed  in  connection  with  the  movement  of  infested  fruits  and  vegetables, 
especially  if  the  Mediterranean  fruit  fly  should  reappear  in  the  continental 
United  States.  It  has  been  found  that  an  exposure  of  eight  hours,  after  the 
inside  fruit  temperature  reaches  110°  F.,  is  sufficient  to  kill  100  per  cent  of 
the  larvae  in  loquats,  Chinese  oranges,  rose  apples,  Locuma,  apples,  sour 
oranges,  navel  oranges,  Valencia  oranges,  Satsuma  oranges,  coffee  berries, 
guavas,  grapefruit,  and  mangoes — the  time  necessary  to  kill  all  larvae  varying 
with  the  different  host  fruits.  The  pupae  appear  more  susceptible  to  high 
temperatures  than  the  larvae. 

A  study  of  the  effect  of  steam  sterilization  on  avocados'  was  started  during 
the  year.  This  fruit  has  been  found  very  suspectible  to  injury  by  heat,  and 
the  variety  Haley  Late  is  the  only  one  that  appears  to  withstand  sterilization. 

A  series  of  experiments  has  been  carried  out  to  determine  the  mortality  of 
larvae  in  fruit  submerged  in  sea  water.  This  is  a  problem  of  practical  sig- 
nificance because  of  the  practice  of  steamers  of  throwing  overboard  all  infested 
material  just  before  docking  at  the  wharves.  The  data  obtained  from  these 
experiments  show  conclusively  that  infested  fruits  floating  ashore  within  48 
hours  after  being  thrown  overboard  from  ships  at  sea  may  serve  as  sources  of 
infestation. 

Further  studies  are  being  conducted  with  a  large  number  of  materials  which 
might  prove  sufficiently  attractive  to  the  flies  for  use  in  bait  materials.  Exten- 
sive detailed  biological  studies  are  also  under  way,  but  will  not  be  reported  on 
at  the  present  time. 

IN  MEXICO 

Work  on  the  Mexican  fruit  fly  {Anastreplia  ludens  Loew)  and  related  species 
has  been  continued  at  Mexico  City  and  Cuernavaca,  Mexico,  in  cooperation  with 
Mexican  authorities.  Outstanding  in  importance  is  the  discovery  that  nicotine 
sulphate  is  an  effective  poison  for  use  in  bait  for  the  adult  flies.  This  elimi- 
nates the  use  of  arsenicals,  which  are  extremely  injurious  to  citrus  fruits.  The 
formula  developed  by  the  Mexican  laboratories — molasses  10  per  cent,  nicotine 
sulphate  0.5  per  cent,  water  89.5  per  cent — is  now  being  used  extensively  by 
the  Bureau  of  Plant  Quarantine  in  its  campaign  against  the  Mexican  fruit  fly 
in  the  lower  Rio  Grande  Valley. 

Further  experimental  work  with  the  vapor  sterilization  of  fruit  has  confirmed 
previous  results,  showing  that  an  exposure  of  eight  hours  at  a  fruit  temperature 
of  110°  F.  is  fatal  to  all  fruit-fly  larvae  within  the  fruit.  It  has  also  been 
found  that  with  many  fruits  a  shorter  exposure  period  is  entirely  safe,  and 
that  larvae  which  appear  to  survive  certain  of  the  shorter  exposures  are  so 
weakened  as  to  be  unable  to  complete  their  development.  Extensive  studies 
have  also  been  completed  of  the  tolerance  of  larvae  in  fruit  subjected  to  low 
temperatures  suitable  for  cold  storage.  As  a  result  a  cold-storage  method  was 
adopted  by  the  Bureau  of  Plant  Quarantine  for  the  movement  of  fruit  from 
Texas. 

IN  THE  CANAL  ZONE 

Studies  of  various  tropical  fruit  flies  have  been  continued  at  the  laboratory 
in  the  Canal  Zone,  the  work  being  coordinated  with  that  of  the  Mexican  labo- 
ratories. Good  results  have  been  obtained  with  the  nicotine  sulphate  bait  in 
the  control  of  certain  species  of  fruit  flies.  It  has  also  recently  been  discovered 
that  two  other  materials — tartar  emetic  and  borax — are  effective  poisons  for 
use  in  fruit-fly  baits.  There  seems  a  probability  that  borax  may  be  somewhat 
injurious  to  citrus,  although  it  may  prove  to  be  safe  for  use  in  the  small 
quantities  necessary  for  baiting  the  fruit  flies. 

SHADE  TREE  AND  HARDY  SHRUB  INSECTS 

The  insects  infesting  shade  trees  and  hardy  shrubs  have  for  another  year 
been  very  abundant.  The  drought  of  1930  and  the  lack  of  any  marked  allevia- 
tion of  the  soil  dryness  have  continued  both  to  favor  some  insects  and  to  lower 
the  vitality  of  great  numbers  of  trees  in  the  eastern  part  of  the  United  States. 

Because  of  the  limited  funds  available  for  the  work  on  this  project,  it  has 
been  largely  restricted  to  correspondence  and  service.     Identifications  of  insects 
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attacking  shade  and  ornamental  trees  and  shrubs,  and  advice  on  the  methods 
of  combating  such  pests,  have  been  given  during  the  past  year  to  private  home 
owners,  estate  owners  and  superintendents,  park  superintendents,  city  foresters, 
shade-tree  commissions,  and  commercial  tree  workers"  This  identification  and 
consulting  work  has  grown  to  important  proportions.  On  the  Pacific  coast  some 
investigations  were  carried  on,  as  well  as  service  work  and  correspondence. 
Biological  studies  of  two  important  bark-beetle  enemies  of  cypress  were  made. 

INSECTS   AFFECTING   MISCELLANEOUS   ORNAMENTALS 

Under  this  project  the  chief  attention  has  been  given  to  the  camphor  scale, 
with  particular  reference  to  the  use  of  oil  sprays.  JBy  means  of  methods 
developed  by  the  cooperating  workers  of  the  Bureau  of  Chemistry  and  Soils, 
the  quantity  of  oil  deposited  on  the  foliage  has  been  compared  with  the  per- 
centage of  kill  of  the  camphor  scale,  and  a  high  correlation  between  the  two 
has  been  found.  Studies  are  now  under  way  of  the  influence  of  oil  character- 
istics on  the  quantity  of  oil  deposited  and  on  the  scale  mortality  resulting  from 
the  applications. 

JAPANESE  AND  ASIATIC  BEETLES 

The  work  in  this  field  is  under  the  direction  of  C.  H.  Hadley. 

JAPANESE    BEETLE 

The  economic  importance  of  the  Japanese  beetle  is  due  not  only  to  the  losses 
which  it  occasions  to  certain  food  crops — early  fruits,  grapes,  sweet  corn, 
etc. — but  also  to  the  extent  of  its  depredations  on  a  great  variety  of  orna- 
mental plants,  trees,  shrubs,  and  annuals,  and  to  the  injury  by  the  grubs  to 
lawns,  golf  courses,  etc.  These  latter  factors,  affecting  every  property  owner, 
give  it  an  interest  and  importance  greater  perhaps  than  those  of  many  serious 
crop  pests. 

The  spread  of  the  Japanese  beetle  has  been  continuous  and,  in  recent  years, 
with  increasing  rapidity,  and  now  covers  with  outlying  colonies  a  good  deal 
of  the  northeastern  section  of  the  United  States.  Leaving  out  the  very  wide 
area  reached  by  isolated  points  of  infestation,  it  is  estimated  that  the  area  of 
continuous  infestation  at  the  end  of  the  season  of  1932  totals  some  7,000  square 
miles.  This  area,  where  the  Japanese  beetle  is  practically  everywhere  present, 
includes  New  Jersey  except  the  northern  counties,  the  first  four  or  five  counties 
west  of  the  Delaware  River  in  Pennsylvania,  and  the  State  of  Delaware  as 
far  south  as  Delaware  City  and  Port  Penn.  Important  areas  of  infestation  are, 
however,  rapidly  developing  in  New  York,  Connecticut,  Rhode  Island,  Massa- 
chusetts, Maryland,  Virginia,  and  the  District  of  Columbia.  Outlying  points 
where  beetles  have  been  recorded  include  the  three  northern  New  England 
States,  Ohio,  Michigan,  and  the  Carolinas. 

Unfortunately  there  is  no  outlook  other  than  for  the  further  spread  of  the 
beetle  throughout  the  United  States.  In  relation  to  such  spread,  either  north- 
ward, southward,  or  westward,  there  seems  little  to  be  hoped  for  in  climatic 
control.  The  prolonged  summer  droughts  of  the  last  two  or  three  years  have, 
however,  shown  the  dependence  of  the  insect  somewhat  upon  soil  moisture,  in- 
dicating perhaps  a  minimizing  of  its  future  importance  in  the  more  arid  areas 
of  the  United  States.  Sandy  soils  are  also  less  favorable  to  the  insect  than 
mellow  loamy  soils,  and  for  mass  oviposition  and  larval  abundance  well- 
cropped  grass  areas,  particularly  house  lawns,  golf  courses,  and  pastures,  are 
preferred. 

Another  hopeful  feature  in  relation  to  the  Japanese  beetle  is  its  decrease  in 
numbers  and  damage  in  the  older  areas  of  infestation.  Much  of  such  decrease 
may  properly  be  ascribed  to  parasitism  and  action  of  other  natural  enemies, 
possibly  including  diseases.  It  is  therefore  reasonable  to  hope  that  a  similar 
lessening  of  injury  may  ultimately  follow  in  the  newer  areas  of  infestation. 

Biological  studies  have  been  continued  as  a  basis  for  control  measures,  par- 
ticularly in  relation  to  the  various  types  of  injury  occasioned  both  by  the 
beetle  and  by  the  grub.  Among  the  important  results  of  such  studies  for  the 
year  have  been  an  improvement  in  the  standard  Japanese-beetle  trap,  increasing 
its  efficiency  and  attractiveness ;  the  determination  that  flooding  lands  such  as 
cranberry  bogs  will  destroy  75  per  cent  of  the  grubs  and  prevent  material 
injury   caused   by   fall   feeding ;    the   working   out   of   a   treatment   with    lead 


BUREAU   OF   ENTOMOLOGY  y 

arsenate  for  the  beetle  and  grubs  in  winter  greenhouse  cultures  of  ornamen- 
tals;  the  perfecting  of  means  to  prevent  serious  injury  to  sweet  corn,  due  to 
feeding  of  the  beetles  on  the  silk,  by  dusting  the  corn  with  hydrated  lime,  and 
the  development  of  a  machine  for  the  economical  distribution  of  this  dust. 
Important  phases  of  the  work  have  dealt  also  with  the  fumigation  of  such 
fruit  food  products  as  bananas,  small  fruits,  vegetables,  etc.,  which  may  become 
invaded  by  the  beetles  and  thus  serve  as  a  vehicle  for  their  spread  to  long 
distances. 

Lead  arsenate  continues  to  be  the  most  effective  means  of  controlling  the 
larvae  in  lawns  and  golf  courses  and  for  the  latter  is  now  in  very  general  use. 
It  is  also  the  important  means  for  the  treatment  of  soil  in  nursery  rows. 
The  benefit  of  such  treatment  continues  for  about  three  years.  The  poison, 
however,  for  the  exact  requirements  of  quarantine,  needs  certain  replacement 
to  keep  up  the  strength  necessary  to  be  100  per  cent  effective  against  the 
grubs.  Certain  types  of  plants  react  unfavorably  to  this  poison  and  other 
means  for  the  protection  of  the  soil  about  such  plants  are  being  studied.  The 
hydrangeas  used  for  forcing  purposes,  an  important  element  of  the  nursery 
industry,  are  especially  susceptible  to  lead  poison,  but  it  has  been  determined 
that  the  outdoor  production  of  these  plants  can  be  satisfactorily  conducted 
under  wire  screening  during  the  summer  months  to  protect  the  soil  from  egg 
deposition. 

As  to  the  future,  the  natural  control  of  the  Japanese  beetle  by  parasites, 
and  perhaps  by  disease,  is  the  most  hopeful  outlook ;  and  the  effort  to  introduce 
into  this  country  foreign  parasites,  notably  from  Japan,  has  been  actively 
continued.  During  the  year  some  eight  shipments  of  such  material,  containing 
very  substantial  numbers  of  important  parasites,  were  received  from  Japan. 
Of  the  many  insects  parasitic  on  the  beetle  and  its  eggs  and  grubs  which  have 
been  imported,  five  are  now  definitely  established  in  portions  of  the  older  areas 
in  the  United  States  that  are  infested  by  the  beetle.  Three  of  these  are  dip- 
terous parasites  (Tachinidae)  and  the  other  two  hymenopterous  (Tiphiidae). 
The  full  measure  of  success  of  these  parasites  has  not  yet  been  reached  and  the 
parasitism  varies  considerably  in  different  areas  and  in  different  seasons.  It 
is  possible  that  some  of  these  parasites  will  be  more  useful  in  the  northern 
areas  which  the  Japanese  beetle  is  now  reaching.  The  most  important  of  the 
dipterous  parasites  is  Centeter  cinerea  Aid.,  which  is  now  established  over  an 
area  of  approximately  179  square  miles.1 

Another  promising  dipterous  parasite  is  Deocia  ventralis  Aid.,  which  in 
Japan  seems  to  exercise  a  considerable  degree  of  control  under  favorable  con- 
ditions of  host  abundance.  The  important  hymenopterous  parasite  is  Tiphia 
popilliavora  Roh.,  which  has  now  spread  over  approximately  4  square  miles 
in  the  Riverton  area.  This  parasite  has  been  liberated  to  date  at  199  points, 
and  it  has  been  possible  to  recover  female  wasps  in  some  43  of  these  colony 
centers. 

THE  ASIATIC  BEETLES 

The  so-called  Asiatic  beetles  are  recovering  very  rapidly  from  the  reduction 
in  numbers  and  spread  due  to  the  summer  droughts  of  1929  and  1930.  Of 
these  beetles  the  oriental  beetle2  {Anomala  orientalis  Waterh.)  is  distinctly 
a  lawn  pest,  comparatively  little  damage  being  done  by  the  adults  feeding  on 
ornamentals.  The  past  season  these  beetles  were  again  numerous  in  West- 
chester and  Nassau  Counties,  N.  Y.,  and  New  Haven  County,  Conn.,  and  were 
found  also  to  a  lesser  extent  in  Bronx,  Queens,  Suffolk,  and  Schenectady 
Counties,  N.  Y.,  and  in  Bergen,  Essex,  and  Union  Counties,  N.  J.  The  remedy 
for  lawn  injury  is  now  standardized  as  lead  arsenate — the  same  as  for  the 
Japanese  beetle — and  gives  a  satisfactory  control,  but  involves  a  fairly  high 
cost  to  lawn  owners.  If  properly  applied,  an  application  of  the  poison  will 
give  protection  for  several  years. 

Another  of  the  Asiatic  beetles,  known  as  the  Asiatic  garden  beetle  (Auto- 
serica  castanea  Arrow),  is  an  active  flier  and  its  spread  has,  therefore,  been 
wider  than  that  of  the  oriental  beetle.  The  distribution  of  this  beetle  now 
extends  from  Connecticut  to  Virginia.      Increasing  in  numbers  during  the  last 

1  In  the  annual  report  for  the  fiscal  year  ended  June  30,  1931,  the  spread  of  this  para- 
site was  indicated  as  1.500  square  miles  when  approximately  150  square  miles  was  intended. 

2  Three  or  more  different  introduced  beetles  have  been  classed  under  the  general  desig- 
nation "Asiatic  beetles."  That  title  includes  the  beetle  under  discussion  and  also  the 
Asiatic  garden  beetle  as  well  as  others.  To  avoid  confusion  in  common  names,  it  seems 
desirable  to  employ  for  Anomata  orientalis  the  designation   "  oriental  beetle." 

143917—32 2 
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two  favorable  seasons — 1931  and  1932 — this  insect  has  again  become  very 
abundant,  and  injury  from  its  grubs  has  been  more  extensive  the  past  season 
than  in  any  previous  year.  The  beetles  are  night  fliers,  and  when  temperatures 
are  above  70°  F.  thousands  of  them  may  be  seen  in  flight  in  search  of  pre- 
ferred food  plants  or  breeding  grounds.  On  such  flights  they  are  attracted  by 
electric  lights,  and  on  this  indication  light  traps  are  being  developed  in  the 
hope  that  they  may  furnish  an  important  means  of  local  control.  Unlike  the 
oriental  beetle,  this  garden  beetle  is  very  destructive  to  foliage  of  various 
ornamental  and  other  plants.  The  beetles  are  heavy  feeders  and  in  a  single 
warm  night  may  destroy  most  of  the  foliage  of  preferred  food  plants.  The 
grub  of  this  insect  is  a  lawn  pest  and  is  subject  to  the  same  controls  that  are 
employed  for  the  Japanese  and  for  the  oriental  beetle. 

CEREAL  AND  FORAGE  INSECTS 

The  work  on  insects  affecting  cereal  and  forage  crops  is  under  the  direction 
of  W.  H.  Larrimer. 

THE   GRASSHOPPER  OUTBREAK  OF   1932 

The  unprecedented  increase  in  1931  of  certain  local  types  of  grasshoppers, 
which  are  always  present  in  the  Great  Plains  States  and  more  or  less  through- 
out the  Mississippi  Valley,  and  the  resulting  crop  losses,  practically  complete 
over  large  areas,  were  discussed  in  my  report  for  that  year.  It  was  also  pointed 
out  that  the  control  work  with  poison  baits  was  begun  too  late  to  be  effective, 
and  that  when  it  became  evident  to  both  State  and  Federal  forces  that  further 
large-scale  poisoning  for  that  season  was  a  wasted  effort,  the  determination 
was  reached  to  conserve  funds  for  surveys  to  locate  the  important  egg-laying 
areas  and  for  the  destruction  of  the  eggs  by  plowing  in  the  fall  of  1931-32, 
and  also  for  baiting  the  young  grasshoppers  of  the  next  year's  brood. 

In  view  of  the  outlook  at  that  time  for  repetition  of  excessive  damage  for 
1932  and  inability  of  certain  if  not  all  of  the  States  concerned  to  meet  the 
emergency,  announcement  was  made  by  the  Secretary  in  a  press  release  of 
August  27  that  he  would  *  recommend  to  Congress  an  appropriation  for  the 
purpose  of  cooperating  with  the  States  and  local  agencies  in  a  control  cam- 
paign next  spring  in  areas  where  infestation  promises  to  be  severe." 

As  the  season  of  1931  drew  to  a  close,  it  became  apparent  from  the  wide- 
spread egg  deposition  in  progress  that  serious  grasshopper  injury  threatened 
the  crops  of  1932.  To  obtain  authentic  information  on  this  situation,  the 
bureau  in  the  fall  of  1931,  with  the  aid  of  State  and  local  agencies,  conducted  a 
grasshopper-egg  survey.  This  survey  revealed  that  south-central  South  Dakota, 
including  about  a  score  of  counties  with  the  southern  limit  reaching  into  the 
most  northern  tier  of  counties  in  Nebraska,  was  the  main  focus  of  dangerous 
infestation.  In  addition  to  this,  another  center  was  found  in  extreme  north- 
eastern North  Dakota  and  northwestern  Minnesota  embracing  a  dozen  or  more 
counties  mostly  ia  the  Red  River  Valley,  and  that  a  lesser  but  still  serious 
infestation  prevailed  in  some  nine  counties  in  southern  North  Dakota  and  in 
seven  counties  in  western  Iowa,  with  the  possibility  of  smaller  areas  in  many 
States  of  the  Mississippi  Basin.  The  areas  most  seriously  threatened  were 
practically  the  same  as  those  devastated  by  the  pest  in  the  summer  of  1931. 

Following  the  egg  survey,  a  conference  was  held  with  State  officials  for  the 
purpose  of  analyzing  the  situation  and  determining  the  needs  for  the  grass- 
hopper campaign  for  1932.  At  this  conference  estimates  were  made  of  the 
application  costs  and  amount  of  poison  bait  necessary  to  treat  the  areas  in 
the  several  States  known  at  that  time  to  be  seriously  threatened  with  grass- 
hopper damage.  This  estimate  indicated  approximately  $3,000,000  as  the  cost 
of  such  control  work.  It  was  estimated  that  one-half  of  this  cost  would  be 
required  for  the  local  distribution  and  application  of  the  poison  bait,  and  it  was 
agreed  that  this  part  of  the  cost  could  be  borne  by  the  local  communities  and 
farmers  concerned.  It  was  appreciated,  however,  that  the  combined  effects  of 
two  years  of  drought  (1930  and  1931),  the  wholesale  destruction  of  crops  by 
grasshoppers  in  the  later  year,  as  well  as  other  unfavorable  conditions  which 
had  prevailed  in  many  of  these  States  would  make  it  difficult,  if  not  impossible, 
for  local  communities,  even  with  such  State  aid  as  might  be  possible,  to  meet 
the  entire  expenses  incident  to  a  control  campaign.  It  was  estimated  that  the 
total  amount  of  bait  which  would  be  required  for  the  areas  in  the  several  States 
concerned  would  cost,  including  shipping  charges  to  local  distributing  points 
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and  minor  administration  expenses,  $1,450,000,  and  that  if  the  furnishing  of 
such  bait  could  be  undertaken  under  a  Federal  appropriation  an  effective  cam- 
paign of  grasshopper  control  could  be  carried  out,  dividing  the  cost  on  prac- 
tically a  50-50  basis.  Later  a  complete  plan  of  Federal  and  State  organization 
was  worked  out,  and  contacts  were  established  with  the  various  State  agricul- 
tural and  technical  authorities  to  secure  the  proper  integration  of  the  various 
units  in  case  such  joint  Federal  and  State  control  work  should  be  authorized. 

In  working  out  this  program  it  was  realized  that  the  needs  were  contingent 
on  the  reaction  of  winter  and  spring  conditions  of  1931-32  on  both  the  survival 
of  the  eggs  and  later  of  the  young  grasshoppers,  but  that  there  seemed  to  be 
little  likelihood  that  such  conditions  would  vary  sufficiently  from  normal  to 
cause  any  material  change  in  the  outlook.  In  fact,  as  spring  approached  the 
grasshopper  experts  of  the  bureau  made  a  series  of  tests  to  determine  the 
hatching  ability  of  the  eggs,  and  these  tests  showed  that  apparently  more  than 
95  per  cent  of  the  eggs  were  in  excellent  hatching  condition.  In  view  of  this 
situation  and  as  a  follow-up  of  the  announcement  by  the  Secretary  the  previous 
August,  during  December  and  January  the  department  gave  consideration  to 
the  need  of  a  special  control  appropriation  based  on  the  proposed  cooperative 
effort  and  division  of  costs  already  discussed.  This  estimate  of  $1,450,000  for 
bait,  itemized  to  indicate  the  individual  needs  of  the  eight  States  chiefly  con- 
cerned, was  discussed  with  the  Bureau  of  the  Budget  in  January  and  on  Feb- 
ruary 4,  1932,  was  approved  and  transmitted  by  the  President  to  Congress  as 
a  supplemental  estimate  "  for  the  fiscal  years  1932  and  1933  to  enable  the  Sec- 
retary of  Agriculture  to  cooperate  if  necessary  with  various  States  and  local 
agencies  in  controlling  infestations  of  grasshoppers  in  some  of  the  Western 
States  during  the  coming  summer."  The  appropriation  bill  for  the  department 
having  already  been  acted  upon  by  the  House,  this  new  item  was  discussed 
before  the  committee  of  the  Senate  on  February  13  and  was  accepted  and 
included  in  the  Senate  bill  as  returned  to  the  House  for  conference. 

When  it  became  evident  that  early  action  on  the  agricultural  appropriation 
bill  could  not  be  taken  in  the  House,  various  efforts  were  made,  extending 
through  June,  by  the  department  and  representatives  interested  in  the  House 
and  Senate  to  secure  action  on  the  bill  or  to  make  moneys  available  by  joint 
resolution,  but  all  these  efforts  failed  and  no  Federal  funds  were  made  avail- 
able. About  the  middle  of  May,  when  it  became  more  or  less  evident  that 
Federal  action  could  not  be  taken  in  time  to  be  of  real  or  full  service  and  that 
the  securing  of  any  appropriation  was  open  to  doubt,  letters  were  transmitted 
by  the  Secretary  to  the  governors  of  the  eight  Western  States  concerned  point- 
ing out  the  status  of  the  appropriation,  the  grasshopper  situation,  the  outlook 
for  damage,  and  the  urgency  for  immediate  action  by  the  States,  at  least  as  to 
areas  where  the  grasshoppers  were  already  appearing  in  numbers.  In  Minne- 
sota, Iowa,  and  Nebraska  the  State  governments  had  already  outlined  plans 
for  the  conduct  of  a  general  campaign,  and  these  States,  followed  later  by 
North  Dakota,  took  steps  with  the  funds  available  to  aid  farmers  in  fighting 
grasshoppers.  South  Dakota,  impoverished  from  a  series  of  bad  years  climaxed 
with  the  grasshopper  season  of  1931,  could  not  furnish  funds  for  control  or 
clean-up  work,  nor  had  farmers  funds  or  credit  with  which  to  make  purchases 
of  bait,  and  little  or  nothing  was  done  in  that  State  for  direct  grasshopper 
control.  Minnesota  ultimately  made  available  a  total  of  $250,000,  practically  all 
of  which  was  spent  for  grasshopper  bait,  with  the  result  that  the  grasshopper 
damage  was  prevented  or  very  greatly  minimized.  North  Dakota  also  made 
expenditures  of  some  $75,000  for  bait  and  with  similar  results,  and  aid  was 
extended  by  Iowa  and  Nebraska  also. 

In  South  Dakota,  Nebraska,  and  Iowa,  as  well  as  in  other  States,  the  spring 
proved  to  be  a  cool  and  backward  one,  causing  the  grasshoppers  to  hatch  from 
two  to  four  weeks  later  than  in  1931.  The  important  feature,  however,  was 
that  during  the  late  spring,  and  particularly  May  and  June,  abundant  driving 
rains  over  much  of  the  infested  area  served  not  only  to  destroy  many  of  the 
insects  at  or  shortly  after  hatching  time  but  also  to  delay  the  hatching  of 
others  well  into  or  through  June  and,  even  more  important,  induced  such  an 
abundance  of  roadside  and  grassland  vegetation  where  the  grasshoppers  were 
hatching  as  to  hold  them  very  largely  to  such  areas  long  enough  at  least  to 
permit  the  small-grain  crops  to  mature  and  be  harvested  in  good  condition. 
The  excessive  rainfall  and  resulting  destruction  of  young  grasshoppers  did  not, 
however,  extend  to  North  Dakota  and  Minnesota,  where  lack  of  rain  rendered 
the  growing  crops  subject  to  the  full  attack  of  insects.  In  these  States,  there- 
fore, the  control  was  due  practically  altogether  to  the  very  extensive  distribu- 
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tion  of  poison  bait  throughout  the  more  heavily  infested  sections,  which  in 
the  case  of  Minnesota  represented  a  purchase  of  bait  at  a  cost  of  nearly  twice 
that  indicated  for  the  State  in  the  Federal  estimates. 

The  interesting  and  very  happy  outcome  of  this,  possibly  the  greatest  year 
of  grasshopper  menace  from  the  local  and  nonmigratory  types  which  the  Great 
Plain  States  have  ever  been  threatened  with,  is  that  substantial  crops  were 
produced  and  harvested  throughout  the  area — the  losses  being  spotted  and 
unimportant  as  affecting  the  general  result.  The  very  abnormal  climatic  con- 
ditions which  produced  this  result  could  not  have  been  anticipated  and  must 
be  looked  upon  as  strictly  providential.  As  already  indicated,  however,  the 
saving  of  crops  in  the  northern  portion  of  the  area — Minnesota  and  North 
Dakota — where  other  conditions  prevailed,  was  clearly  due  to  the  poisoning 
campaign.  In  these  States  the  results  of  such  poisoning,  even  under  the  ad- 
verse conditions  of  a  late  application  and  abundance  of  grasshoppers,  fully 
demonstrated  the  utility  of  this  means  of  control.  In  some  instances  single 
applications  of  the  bait  covered  the  ground  with  what  amounted  to  almost 
a  mulch  of  dead  grasshoppers. 

Some  side  lights  on  the  grasshopper  situation  may  be  worthy  of  record. 
Particularly  in  the  field  examinations  in  the  Red  River  Valley  northward  from 
Fargo,  and  both  in  Minnesota  and  North  Dakota,  it  seemed  to  be  obvious  that 
fields  that  had  been  well  plowed  prior  to  planting  and  had  been  planted  early 
showed  good  stands  of  small  grain,  wheat,  rye,  barley,  and  flax,  and  were  for 
the  most  part  harvested  with  no,  or  at  least  with  little,  grasshopper  injury. 
On  the  other  hand,  the  type  of  farming  known  as  "  stubbling  in  "  the  grain 
together  with  late  planting  was  usually  characterized  by  poor  or  open  stands 
of  grain  and  lack  of  vigor — conditions  attractive  to  grasshoppers,  and  such 
fields  were  likely  to  exhibit  the  highest  damage.  The  important  reasons  for 
this  result  were  that  the  eggs  laid  by  the  grasshoppers  in  the  fall  in  such  fields 
had  for  the  most  part  survived,  and  the  fields  therefore  started  the  season 
with  a  full  complement  of  young  hoppers,  whereas  in  plowed  fields  the  eggs 
had  been  destroyed  and  the  grasshoppers  reached  such  fields  only  by  movement 
from  the  roadsides  and  other  areas  in  June  and  July.  In  this  connection  it 
may  be  noted  that  experimental  tests  conducted  by  the  bureau  this  season  have 
shown  that  when  eggs  were  covered  with  4  inches  of  soil  there  was  no  spring 
or  summer  emergence. 

Based  on  the  indications  of  this  season  only,  it  would  seem  a  reasonable 
deduction  that  grasshopper  injury  to  small  grains  can  be  largely  avoided  by 
early  planting  in  well-plowed  land.  Furthermore,  such  plowing  limits  the 
grasshopper  hatch  to  roadside  and  border  areas,  where  in  bad  years  they  can 
be  poisoned  cheaply. 

Another  reason  may  be  noted  why  the  anticipated  damage  to  later  crops 
was  very  largely  escaped.  During  the  last  week  in  July  and  continuing  well 
into  August  there  was  a  very  marked  shifting  in  the  grasshopper  populations 
in  the  three  States  most  concerned  in  the  outbreak — Minnesota,  North  Dakota, 
and  South  Dakota.  At  the  beginning  of  this  period,  following  the  substantial 
completion  of  the  small-grain  harvest,  grasshoppers  began  moving  from  the 
stubble  fields  to  adjacent  crops  of  corn,  potatoes,  and  flax,  giving  the  impression 
that  very  serious  damage  would  be  done  to  these  crops  throughout  the  re- 
mainder of  the  summer.  During  this  period,  however,  the  grasshoppers  began 
more  or  less  general  flights,  not  migratory  but  drifting  with  the  winds,  which 
resulted  in  their  redistribution  over  much  larger  areas,  with  corresponding 
decrease  in  density  of  population.  Such  scattering  over  grasslands,  unculti- 
vated ground  along  creeks,  roadsides,  etc.,  resulted  in  the  later-maturing  crops, 
for  the  most  part,  escaping  serious  injury.  One  exception  to  this  general  rule 
must  be  made,  however.  In  South  Dakota  the  differential  grasshopper  did  not 
become  so  widely  dispersed  as  the  other  species  and  remained  almost  entirely 
in  cornfields,  where  it  caused  considerable  damage  in  some  localities. 

It  is  of  interest  but  disappointing  also  that  the  anticipated  control  by  para- 
sites and  diseases,  while  somewhat  in  evidence,  did  not  result  in  any  consider- 
able reduction  of  the  grasshoppers. 

As  to  the  outlook  of  next  season,  extensive  egg  laying  began  early  in  July, 
even  as  far  north  as  the  Red  River  Valley,  indicating  the  possibility  of  another 
grasshopper  year  for  1933.  A  survey,  in  cooperation  with  the  States  interested, 
is  now  in  progress  to  obtain  information  as  to  the  amount  and  distribution  of 
egg  depositions  as  a  basis  for  estimating  the  outlook  and  needs  for  the  coming 
year. 
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THE  ALFALFA  WEEVIL   IN   CALIFORNIA 

Although  the  alfalfa  weevil  has  been  present  in  the  northeastern  edge  of 
California,  east  of  the  Sierras,  for  many  years,  its  discovery  in  the  northern 
end  of  the  San  Joaquin  Valley  on  May  12  last,  by  an  investigator  of  this 
bureau,  came  as  a  surprise  to  all  concerned.  Only  one  adult  beetle  was  found 
near  Tracy  at  that  time,  but  subsequent  surveys  made  by  State  authorities 
determined  that  the  counties  of  Stanislaus,  San  Joaquin,  Alameda,  Contra 
Costa,  and  Santa  Clara  were  infested.  In  June  the  insect  was  found  to  be 
numerous  enough  to  inflict  visible  but  scattering  damage  in  the  vicinity  of 
Pleasonton,  in  the  Livermore  Valley.  Steps  have  been  taken  by  the  bureau,  in 
cooperation  with  State  authorities,  to  introduce  at  once  a  well-established 
insect  enemy  of  demonstrated  utility  from  the  vicinity  of  Fallon,  Nev.,  where  it 
is  numerous.  This  species,  Bathyplectes  curculionis  Thorns.,  was  first  brought 
from  Europe  by  the  Bureau  of  Entomology  in  1911  and  is  now  considered  as 
one  of  the  controlling  factors  in  much  of  the  older  infested  territory. 

EUROPEAN  CORN  BORER 

It  became  apparent  in  the  winter  of  1931-32  that  in  the  Great  Lakes  region, 
owing  to  unusually  favorable  hibernating  conditions,  including  the  presence  of 
remarkably  large  quantities  of  field  debris,  the  European  corn  borer  would 
survive  the  winter  in  greater  numbers  than  had  been  the  case  for  several  years. 
As  the  spring  progressed,  this  indication  was  borne  out  by  the  deposition  of 
great  numbers  of  eggs  on  the  growing  corn,  especially  in  southern  Michigan  and 
northern  Ohio.  However,  the  few  showers  that  occurred  during  the  early  part 
of  the  hatching  period  of  the  eggs  were  of  a  hard  dashing  nature,  with  high 
winds,  and  subsequently  there  occurred  hot  dry  winds  of  an  unseasonable 
nature.  As  a  result  of  these  weather  conditions,  large  numbers  of  the  newly 
hatched  young  corn-borer  larvae  were  killed,  which  prevented  in  many  parts  of 
the  area  the  extreme  multiplication  that  impended.  In  spite  of  the  excessive 
number  of  eggs  laid,  the  unfavorable  weather  conditions  have  held  the  infesta- 
tion throughout  the  1-generation  area  to  about  the  same  level  as  for  the  year 
1931,  although  this  condition  is  by  no  means  uniform.  There  was  a  very 
perceptible  increase  in  southeastern  Michigan ;  also  in  several  of  the  important 
corn  counties  in  northwestern  Ohio — notably  Allen,  Fulton,  Henry,  and  Pauld- 
ing. In  other  counties  in  northwestern  Ohio,  such  as  Wood,  Sandusky,  and 
Seneca,  reductions  in  the  numbers  of  borers  present  have  been  recorded. 

SOD    WEB  WORMS    IN    LAWNS    AND    GOLF    COURSES 

Although  the  sod  webworms  of  the  genus  Crambus  have  long  been  well  and 
unfavorably  known  as  enemies  of  the  hay  crop  and  particularly  of  corn  when 
planted  on  newly  broken  sod  ground,  it  required  the  almost  unprecedented 
drought  of  1930-31  to  reveal  these  insects  as  destructive  enemies  of  well-kept 
lawns  and  golf  greens.  They  appeared  in  great  numbers  on  such  areas  in  the 
Middle  West  in  the  summer  of  1931,  and  in  many  cases  quickly  transformed 
them  into  brown  and  barren  tracts.  Investigators  of  this  bureau,  called  into 
consultation,  succeeded  in  a  short  time  in  subduing  these  outbreaks  by  the 
application  of  a  modified  kerosene  emulsion  which  was  found  to  be  100  per  cent 
efficient  and  low  in  cost.  A  publication  containing  directions  for  the  applica- 
tion of  the  insecticide  on  lawns  and  golf  greens  is  in  press. 

INTRODUCTION  OF  HAWAIIAN  PARASITE   OF  THE   GRAY  SUGARCANE  MEALYBUG 

Through  the  cooperation  of  O.  H.   Swezey,  entomologist  for  the  Hawaiian 

Sugar  Planters'  Association  of  Honolulu,  several  shipments  of  a  promising 
parasitic  enemy  of  the  gray  sugarcane  mealybug,  Pseudococcus  boninsis  Kuw., 
have  been  received  and  liberated  in  infested  cane  fields  in  southern  Louisiana 
and  in  the  Everglades  section  of  Florida,  which  now  sustains  a  considerable 
sugarcane  culture.  The  parasite,  Pseudococcobius  terryi  Full.,  was  received 
by  steamer  at  San  Pedro,  Calif.,  where  the  consignment  was  transshipped  and 
dispatched  by  airplane  to  New  Orleans.  Here  the  material  received  careful 
study  and  care  was  taken  to  eliminate  any  secondary  parasites  before  liberation 
was  made. 
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HESSIAN    FLY 

Through  the  successful  operation  of  the  newly  enlarged  and  improved  Hessian 
fly  survey  conducted  by  this  bureau  there  is  revealed  for  the  first  time  in  12 
years  the  danger  of  a  great  outbreak  of  the  Hessian  fly  extending  from  eastern 
Kansas  to  western  Maryland  and  Pennsylvania.  The  prospect  is  less  threaten- 
ing in  eastern  Maryland,  New  York,  southern  Michigan,  Kentucky,  Tennessee, 
Iowa,  and  Oklahoma ;  but  if  the  fall  weather  should  prove  favorable  to  its 
development,  material  injury  by  the  pest  may  occur  in  these  States  as  well.  In 
order  to  offset  this  danger,  preparations  are  being  made  to  inform  wheat  grow- 
ers by  radio  broadcast  and  otherwise  of  the  steps  necessary  throughout  the 
threatened  area  to  avoid  the  infestation  and  consequent  loss  of  crops  in  1933. 

TRUCK  CROP  AND  GARDEN  INSECTS 

Under  the  reorganization  discussed  in  the  report  for  last  year  it  was  indicated 
that  the  old  Division  of  Truck  Crop  Insects  would  be  enlarged  to  include  in- 
sects affecting  greenhouse  plants,  bulbs,  and  other  florist  stock.  This  enlarge- 
ment was  made  effective  October,  1931,  at  the  end  of  the  crop  season  for  that 
year.  The  investigations  of  this  division  have  been  under  the  general  direction 
of  William  H.  White. 

WIREWORMS 

Wireworms  continued  to  be  the  most  serious  insect  menace  to  general  agri- 
culture in  sections  of  the  Western  States.  Infestations  of  wireworms  cover 
long  periods ;  consequently,  when  land  becomes  infested,  severe  crop  losses  are 
likely  to  follow  from  year  to  year,  principally  to  such  crops  as  corn,  potatoes, 
onions,  beets,  lettuce,  beans,  and  various  types  of  bulbs.  The  potato  crop  is 
especially  susceptible  to  damage.  The  feeding  marks  of  the  wireworm  may  not 
much  reduce  the  food  value  of  the  potato,  yet  the  unsightly  appearance  of 
injured  tubers  lowers  the  market  grade. 

Investigations  with  soil  fumigants  have  resulted  in  the  discovery  of  some 
satisfactory  leads  for  the  control  of  these  pests,  particularly  on  crops  that  yield 
a  high  return  per  acre.  The  most  effective  treatment  is  carbon  disulphide  ap- 
plied to  the  soil  in  holes  4  to  6  inches  in  depth  and  18  inches  apart.  One  treat- 
ment will  free  the  land  of  destructive  infestations  of  wireworms  for  about  three 
years.  Applications  of  comparatively  large  quantities  of  naphthalene  to  the  soil 
also  show  considerable  promise  of  reducing  injury.  While  only  preliminary 
tests  have  been  made,  these  have  been  on  a  rather  extensive  scale  and  indicate 
that  in  order  to  be  effective  the  naphthalene  should  be  thoroughly  incorporated 
with  the  soil,  and  an  effort  is  being  made  to  determine  a  satisfactory  method 
of  securing  such  incorporation. 

During  the  past  season  flooding  land  with  water  when  the  soil  temperatures 
were  high  resulted  in  the  killing  of  large  percentages  of  the  worms.  High  tem- 
peratures increase  the  activity  of  the  worms  and  this  seems  to  make  them  more 
subject  to  drowning  than  when  less  active  at  lower  temperatures.  This  dis- 
covery was  the  direct  outgrowth  of  detailed  laboratory  experiments  on  tempera- 
ture effects  as  related  to  the  survival  of  wireworms  when  submerged  in  water. 

Crop-rotation  experiments,  in  relation  to  wireworm  abundance,  have  yielded 
some  interesting  results.  One  is  that  a  substantial  reduction  in  the  number  of 
insects  per  acre  can  be  noted  after  land  has  been  in  alfalfa  for  one  year.  An- 
other is  that  wireworms  tend  to  increase  from  year  to  year  in  lands  which  are 
planted  in  potatoes  and  which  receive  applications  of  manure.  Also,  the  plow- 
ing under  of  a  green  cover  crop  does  not  have  any  effect  on  wireworm  infesta- 
tions nor  is  fallowing  a  complete  remedy.  This  last  point  brings  out  quite 
clearly  the  seriousness  of  wireworms  as  pests  of  agriculture  in  that  they  are  not 
easily  starved  out. 

A  large  series  of  tests  with  poisoned  baits  has  not  revealed  any  very  satis- 
factory poison.  In  California  in  one  test  over  12,000  beetles  were  captured 
beneath  piles  of  malva  used  as  traps.  The  females  secured  in  such  trapping 
averaged  60  per  cent  of  the  catch,  practically  all  being  still  gravid.  This  means 
of  possible  control,  however,  needs  further  development. 

The  sand  wireworm  in  South  Carolina  presents  a  somewhat  different  prob- 
lem, and  it  has  been  shown  that  damage  from  this  pest  can  be  greatly  reduced 
if  the  quantity  of  humus  in  the  soil  is  increased  and  the  winter  host  plants 
destroyed.  In  cases  where  it  is  feasible,  fallowing  the  land  for  one  season 
will  also  reduce  wireworm  infestations. 
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MEXICAN  BEAN  BEETLE 

The  Mexican  bean  beetle  continues  to  be  a  major  pest  in  the  Eastern  States. 
The  winter  survival  of  this  insect  in  the  Ohio  Valley,  and  probably  other  areas 
in  the  Eastern  States,  in  1931-32  was  the  highest  on  record,  being  three  times 
as  heavy  as  in  the  spring  of  1931,  which  was  also  a  record  year.  The  result 
of  such  survival  was  heavy  beetle  infestations,  and  also  extension  of  range, 
especially  northward  into  Vermont,  New  Hampshire,  and  Maine. 

While  our  knowledge  of  the  possibilities  of  the  control  of  the  bean  beetle  by 
the  use  of  various  insecticides  tested  at  Athens,  Ohio,  and  Norfolk,  Va.,  has 
been  greatly  increased,  spray  applications  of  magnesium  arsenate  remain,  for 
most  areas  and  conditions,  the  best  control. 

Of  the  fluorine  compounds,  it  can  be  stated  rather  definitely  that,  as  substi- 
tutes for  magnesium  arsenate,  they  do  not  give  protection  for  so  long  a  period 
of  time.  Furthermore,  satisfactory  control  requires  heavy  dosages,  which  add 
to  the  costs.  Of  these  compounds,  synthetic  cryolite  has  proved  to  be  the  best 
substitute  spray  for  magnesium  arsenate  yet  tested.  Barium  fluosilicate  as 
commercially  produced  does  not  give  satisfactory  control  unless  used  in  dosages 
of  4  or  more  pounds  to  50  gallons  of  water.  In  the  dust  form  poor  control 
has  been  obtained  after  numerous  trials  with  both  cryolite  and  barium  fluo- 
silicate, apparently  due  primarily  to  the  physical  qualities  of  these  materials. 

An  investigation  was  made  in  cooperation  with  the  Bureau  of  Chemistry 
and  Soils  to  determine  why  some  brands  of  calcium  arsenate  injure  bean 
foliage,  and  the  conclusion  was  reached  that  atmospheric  conditions  are  the 
important  factors,  there  apparently  being  a  direct  correlation  between  foliage 
injury  and  humidity,  the  degree  of  "  burning "  being  greater  with  lower  rate 
of  evaporation  immediately  following  the  treatment.  Chemical  analysis  did 
not  reveal  any  relationship  between  foliage  injury  and  the  brand  of  the 
arsenical.  In  the  dry-land  areas  of  the  Southwest  calcium  arsenate  can  be 
used  without  risk  of  crop  injury  because  of  the  prevailing  atmospheric  condi- 
tions ;  and  that,  with  the  cheapness  of  the  material  and  its  physical  properties, 
gives  it  an  advantage  for  dusting  over  other  commercial  arsenicals.  Spraying 
is  not  practical  in  the  dry-farming  area. 

The  rearing  and  liberation  of  the  tachinid  parasite  Paradexodes  epilaclinae 
Aid.,  which  was  imported  from  Mexico  a  few  years  ago,  have  been  continued. 
All  efforts  have  failed  for  carrying  this  parasite  through  the  winter  in  the 
inactive  stage,  and  it  has  been  necessary  to  maintain  a  stock  of  parasites  by 
rearings  during  that  period.  That  this  is  the  chief  obstacle  to  better  success 
is  indicated  by  the  recoveries  of  a  later  brood  of  parasites  from  liberations 
made  earlier  in  the  season,  showing  the  possibility  of  their  maintaining  them- 
selves through  the  active  period  of  the  beetle.  That  they  do  not  survive  the 
winter  in  the  open  is  further  indicated  in  that  no  recoveries  have  been  made 
during  the  season  of  1932  in  the  areas  where  liberations  were  made  during 
the  previous  season. 

BEET  LEAF  HOPPER 

The  beet  leaf  hopper,  as  vector  of  the  curly-top  disease,  continues  to  be  the 
most  serious  problem  to  the  growers  of  sugar  beet  and  certain  other  crops  in 
the  intermountain  regions  of  the  Northwest  and  on  the  Pacific  coast.  This  in- 
sect breeds  in  enormous  numbers  in  mountain  canyons  and  other  areas  adja- 
cent to  cultivated  districts  and  with  the  drying  up  of  food  supplies  in  early 
summer  migrates  in  enormous  numbers  to  beet  and  other  crop-producing  areas. 
Investigations  which  have  been  continued  for  a  number  of  years  have  resulted 
in  a  determination  and  mapping  of  the  more  important  breeding  areas  for  the 
Twin  Falls  district,  Idaho,  and  these  studies  have  been  intensive  enough  to 
permit  the  estimation,  in  advance  of  planting  of  the  beet  crop,  of  likelihood 
of  heavy  migrations,  making  it  possible  for  planters  to  avoid  planting  in  areas 
of  possible  heavy  migrations  and  to  increase  their  plantings  where  conditions 
appear  to  be  favorable.  During  the  year  such  studies  have  been  extended  to 
the  beet-growing  section  in  the  Grand  Junction  district,  Colorado,  and  infor- 
mation as  to  the  breeding  areas  of  the  leaf  hopper  and  its  migratory  move- 
ments has  been  accumulated  which  should  make  possible  the  rendering  of  a 
similar  service  for  this  district.  It  was  possible  for  the  current  season  to  indi- 
cate to  growers  of  both  districts  the  likelihood  of  a  very  low  leaf-hopper  popu- 
lation in  the  wild  breeding  areas  and  the  results  have  borne  out  this  predic- 
tion. In  the  Twin  Falls  district  a  very  large  acreage  was  planted,  and  there 
is  promise  of  one  of  the  largest  yields  per  acre  on  record.    The  confidence  of  the 
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growers  in  this  service  is  being  evidenced  by  the  increase  in  acreage  planted 
in  the  Twin  Falls  district  during  every  year  when  a  favorable  forecast  has 
been  indicated.  The  continuation  of  this  service  at  these  two  or  other  dis- 
tricts depends  en  the  possibility  of  collecting  sufficient  data  necessary  for  an 
accurate  estimate  of  the  probable  leaf -hopper  abundance  in  years  when  the 
controlling  factors  are  less  evident. 

The  control  of  the  beet  leaf  hopper  in  California  has  been  recently  developed 
along  the  line  of  direct  attack  by  spraying  in  their  wild  breeding  areas.  Ow- 
ing to  a  particular  type  of  fall  movement  and  concentration  of  the  leaf  hoppers 
in  such  areas,  it  has  been  found  possible  to  spray  relatively  small  areas  and 
yet  obtain  a  very  material  reduction  of  the  insects  going  into  winter  quarters. 
This  method  of  control  is  still  in  the  experimental  stage,  but  the  results  of 
this  year  are  very  promising. 

TOBACCO  INSECTS 

Poisoned  baits  were  used  against  the  tobacco  hornwonn  moths  for  large 
areas  during  the  past  season  in  Kentucky  and  Tennessee  to  demonstrate  the 
extent  of  the  protection  this  method  of  control  might  give  to  tobacco  plantings. 
The  results,  while  not  conclusive,  are  very  promising,  the  fields  under  experi- 
mentation showing  a  considerably  lower  number  of  hornworms  and  eggs  than 
do  the  check  fields.  Additional  data  are  needed  on  the  proper  number  of  traps 
to  use  per  acre  and  the  best  location  of  these  traps  for  maximum  protection. 
If  this  method  of  control  ultimately  proves  effective,  it  will  be  useful  also 
against  hornworms  on  tomatoes.  A  valuable  feature  of  this  type  of  control  is 
the  reduction  which  may  result  in  the  use  of  arsenicals. 

Last  season's  studies  in  Florida  on  the  control  of  the  tobacco  flea  beetle 
brought  out  quite  clearly  that  barium  fiuosilicate  is  the  most  satisfactory 
remedy  yet  tested  against  this  insect.  Growers  used  the  chemical  on  a  rather 
large  scale  and  were  very  enthusiastic  about  the  results  obtained.  The  material 
was  tested  again  this  year  in  order  to  check  last  season's  results.  While  good 
control  was  obtained,  some  damage  to  the  tobacco  followed  the  treatments,  due 
in  ad  probability  to  the  moisture  conditions  which  prevailed  during  the  period 
of  treatment,  in  contrast  with  the  comparatively  dry  period  of  last  year. 
Nevertheless,  by  employing  the  M  drift  method  "  and  exercising  every  precaution 
to  see  that  a  light,  even  coating  of  the  chemical  covered  the  plant,  satisfactory 
control  was  secured,  with  little  appreciable  plant  injury-  The  development  of 
barium  fiuosilicate  as  a  control  for  the  flea  beetle  has  resulted  in  a  considerable 
saving  to  the  shade-grown  tobacco  industry  of  Florida. 

EUROPEAN  EARWIG 

The  large-scale  baiting  experiments  carried  on  under  this  project  in  the 
vicinity  of  Puyaiiup.  Wash.,  have  now  covered  a  period  of  three  years,  and  the 
season's  results  indicate  that  but  10  per  cent  as  many  of  the  earwigs  are 
present  in  the  baited  blocks  in  1932  as  were  present  at  approximately  the  same 
time  in  1931.  It  seems  probable  that  one  thorough  baiting  of  a  given  area  will 
hold  earwigs  to  a  negligible  number  for  the  entire  summer  and  leave  only  a 
comparatively  small  carry-over  for  the  following  season. 

Studies  on  the  food  habits  and  economic  importance  of  the  earwig  have 
shown  that  it  has  a  varied  diet  ranging  from  flowers,  plant  foliage,  fungi, 
algas.  and  lichens  to  plant  lice,  scales,  and  other  small  insects.  As  far  as  can 
be  judged  at  the  present  time,  however,  no  control  of  an  injurious  insect  is 
effected  by  the  earwig. 

BERRY   INSECTS 

Considerable  information  has  been  obtained  on  the  usefulness  of  insecticides 
against  the  raspberry  fruit  worm  and  red  berry  mite  in  the  State  of  Washing- 
ton, but  the  results  are  not  conclusive  enough  to  warrant  definite  recommen- 
dations. 

Further  study  of  the  strawberry  weevil  in  North  Carolina  has  demonstrated 
rather  definitely  that  much  damage  from  this  pest  can  be  prevented  if  clean-up 
measures  are  directed  against  the  weevil  in  its  overwintering  quarters.  The 
weevil  hibernates  near  the  strawberry  fields  in  uncultivated  waste  lands :  and 
if  these  are  cleaned  of  all  debris  during  the  dormant  period,  much  benefit  will 
result  and  the  number  of  insecticidal  treatments  may  be  materially  reduced. 
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A  new  pest,  Cnephasia  longana  Haw.,  known  to  occur  in  Europe,  was  first 
reported  as  attacking  strawberries  in  the  Willamette  Valley,  Oreg.,  in  1929, 
boring  into  the  berries  just  beneath  the  cap.  The  spread  of  this  insect  since  that 
time  in  this  important  strawberry-producing  district  has  been  such  as  to  indicate 
that  it  may  soon  become  a  serious  problem.  The  insect  has  also  been  reported 
as  attacking  blossoms  of  iris  and  flowers  of  other  plants, 

PEPPER   WEEVIL 

The  pepper  weevil  continues  as  a  serious  pest  in  sections  of  California.  Au 
effort  has  been  made  to  have  the  growers  plow  under  the  fields  directly  after 
harvest  and  to  clean  up  the  nightshade  plant,  which  is  the  overwintering  host 
of  the  weevil.  In  localities  where  this  has  been  done,  considerable  reduction  in 
weevil  infestation  has  been  effected. 

The  tests  with  fluorine  compounds  have  shown  that  while  these  materials 
are  quite  toxic  to  the  weevil,  the  reaction  of  the  chemical  on  the  plant  is  such 
that  in  some  instances  it  reduces  the  yield  practically  50  per  cent. 

CELERY   INSECTS 

Owing  to  the  very  mild  winter  of  1931-32  the  celery  leaf  tier  was  par- 
ticularly abundant  and  damaging  in  connection  with  the  crop  of  the  current 
season  in  the  Sanford  area,  Florida.  As  a  result  of  many  tests  with  insecticides, 
the  best  control  was  obtained  by  use  of  pyrethrum  powder  diluted  in  equal 
parts  with  tobacco  dust. 

Mole-cricket  injury  to  celery  and  other  vegetable  crops  continues  to  increase 
in  importance  in  certain  sections  on  the  eastern  coastal  plain,  the  Gulf  region, 
and  sections  of  Florida.  The  common  remedy  for  this  pest — the  use  of  a 
poisoned  bait — is  not  always  satisfactory,  and  in  its  use  this  year  it  has  been 
found  that  a  small  quantity  of  animal  matter  seems  to  improve  its  attractive- 
ness to  the  crickets. 

SWEETPOTATO   WEEVIL 

The  efforts  to  control  or  even  eradicate  this  important  pest  of  sweetpotatoes 
have  been  continued  in  Mississippi  and  Alabama  with  good  success.  In  Ala- 
bama no  infestations  were  found  during  the  season,  and  the  number  of  in- 
festations in  Mississippi  has  been  reduced.  Excellent  cooperation  is  being 
received  from  sweetpotato  growers  in  this  work. 

SEED    CORN   MAGGOT 

The  prevention  of  injury  to  newly  planted  potato  seed  pieces  by  the  seed 
corn  maggot  on  the  eastern  coastal  plain  has  been  substantially  worked  out. 
What  is  known  as  suberization  or  corking  over  of  potato  pieces  prevents 
maggot  injury,  and  it  has  been  shown  quite  definitely  that  the  grower  with 
the  facilities  he  has  at  hand  can  secure  such  action  and  thus  prevent  both 
maggot  injury  and  decay. 

VEGETABLE  WEEVIL 

The  vegetable  weevil,  an  important  pest  of  many  truck  crops,  continues  to 
spread  in  the  South  and  in  California — especially  in  the  former  region. 
Poisoned  baits  seem  to  offer  the  best  solution  for  control,  and  work  with  these 
has  been  continued. 

SPOTTED  CUCUMBER  BEETLE 

The  observations  and  studies  on  the  biology  of  the  spotted  cucumber  beetle 
have  shown  rather  conclusively  that  this  insect  has  a  north,  followed  by  a 
south,  migration.  The  beetles  which  overwinter  in  the  South  move  northward 
in  the  spring,  and  the  generation  of  beetles  produced  in  the  North  migrates 
to  the  South  the  following  fall.  In  the  South  particularly  this  beetle  causes 
considerable  damage  to  a  wide  variety  of  winter  vegetables.  In  work  of  this 
season  with  flourine  compounds,  potassium  hexafluoaluminate  and  barium 
fluosilicate  have  been  useful  against  the  beetles  on  some  crops. 
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GLADIOLUS    THRIPS 

During  the  past  season  a  thrips,  Taeniothrips  gladioli  M.  and  S.,  which  has 
only  recently  been  described,  has  caused  serious  damage  to  the  gladiolus  over 
considerable  areas  in  the  Northeastern  and  North  Central  States.  The  insect 
breeds  during  the  summer  on  the  foliage  and  when  carried  into  storage  with 
the  corms  continues  its  breeding  on  them.  Laboratory  tests  have  shown  that 
the  insect  will  breed  throughout  the  winter  on  corms  stored  at  temperatures  of 
60°  to  80°  F.  At  50°  the  eggs  did  not  hatch,  although  the  adults  deposited  a  few 
eggs  at  this  temperature;  yet  larvae  already  hatched  and  pupae  continued  to 
develop  slowly.  This  indicates  that  the  commercial  grower  can  secure  control 
by  storing  his  corms  at  50°  or  slightly  less  during  the  winter.  Present  indica- 
tions are  that  this  insect  does  not  overwinter  out  of  doors  but  is  carried  to  the 
field  in  the  spring  on  the  corms,  hence  the  special  emphasis  on  control  under 
storage  conditions.  Of  the  fumigants  tested  for  such  control  naphthalene  is  to 
be  recommended  because  of  its  safety,  effectiveness,  and  low  cost.  In  the  use 
of  calcium  cyanide,  which  is  effective  against  all  forms  of  the  thrips  except  the 
egg,  it  is  necessary  to  make  two  separate  fumigations,  the  second  to  reach  the 
hatch  from  the  eggs  after  the  initial  fumigation.  One  hour's  fumigation  with 
liquid  hydrocyanic  acid  under  vacuum  seems  to  give  complete  control.  Of  the 
chemical  dips  tested,  corrosive  sublimate  and  the  organic  mercurial  compounds, 
as  well  as  phenol,  were  the  most  effective.  Heat  treatments,  both  with  hot 
water  and  with  vapor  heat,  were  very  effective,  and  their  use  stimulated  the 
corm  to  earlier  growth. 

The  results  of  field  tests  for  the  control  of  the  thrips  on  foliage,  while  not 
now  complete,  indicated  that  Paris  green  and  brown  sugar  in  solution  gave  the 
most  satisfactory  control.  However,  some  "  burning "  of  the  lower  parts  of 
the  plant  followed  this  treatment,  although  the  bloom  was  not  affected. 

BROAD   MITE   AND   CYCLAMEN   MITE 

The  broad  mite  {Tarsonemus  latus  Banks)  has  been  found  to  be  more 
destructive  to  a  large  number  of  greenhouse  plants  and  to  have  a  wider  host 
range  than  the  cyclamen  mite.  The  broad  mite  seems  to  be  on  the  increase, 
having  heretofore  been  considered  as  a  tropical  species,  occurring  only  occa- 
sionally in  the  United  States.  It  is  now  being  found  in  greenhouses  in  the 
Northwest  and  also  affecting  various  crops  in  several  greenhouses  in  Mary- 
land and  the  District  of  Columbia.  Laboratory  tests  on  both  the  broad  mite 
and  the  cyclamen  mite  have  shown  that  by  immersing  infested  plants  in  water 
at  110°  F.  for  10  or  15  minutes  many  types  of  plants  can  be  freed  of  mites 
without  injury.  For  example,  no  injury  resulted  from  such  treatment  to 
cyclamen,  begonia,  matrimony-vine,  geranium,  Tourenia,  Impa'tiens  sultana, 
Achyranthes,  and  delphinium.     Snapdragons,  however,  were  seriously  injured. 

BULB  TREATMENT 

The  work  during  the  year  shows  that  complete  mortality  of  larvae  of  Merodon 
equestris  Fab.  in  bulbs  is  obtained  with  the  standard  hydrocyanic  acid  gas  bulb 
fumigations ;  that  is,  12  ounces  of  calcium  cyanide  or  7  ounces  of  sodium 
cyanide  per  100  cubic  feet  for  four  hours.  It  was  definitely  found  that  hydro- 
cyanic acid  gas  at  the  standard  dosages  does  not  penetrate  sufficiently  into 
unbroken  bulbs  affected  with  basal  rot  to  kill  Eumerus  larvae.  Studies  on  the 
tolerance  of  the  various  types  of  bulbs  to  the  gas  show  that  narcissus  bulbs  are 
not  injured  by  high  concentrations.  Tulip  bulbs  are  not  injured  by  the  stand- 
ard fumigation  but  are  severely  injured  by  long  exposure  and  by  high  concen- 
trations. Iris  bulbs  are  not  affected  by  the  standard  fumigation  with  hydro- 
cyanic acid  gas. 

Fumigation  tests  with  ethylene  oxide  gave  contradictory  results  in  so  far 
as  toxicity  to  the  insect  was  concerned.  Bulbs  of  narcissus,  tulip,  and  iris, 
when  exposed  to  230  cubic  centimeters  of  the  fumigant  to  11  cubic  feet  of 
air  space  for  one  hour,  showed  no  ill  effects  from  the  treatment. 

Tests  with  hot  water  as  a  means  of  controlling  the  larvae  of  Merodon  equcs- 
#m  removed  from  the  bulb  show  that  the  critical  temperature  point  lies 
between  111°  and  112°  F.,  and  that  at  1110  not  all  the  larvae  are  killed  when 
submerged  for  40  minutes,  whereas  at  112°  a  complete  kill  was  obtained  in 
20  minutes.  A  similar  point  was  indicated  in  tests  with  Eumerus  larvae.  The 
thrips  Liothrips  vaneeckei  Priessner  appeared  to  be  completely  controlled  when 
the  bulbs  were  submerged  for  one-half  hour  at  110°.     The  effect  of  hot-water 
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treatment  on  lily  bulbs  was  not  uniform.  In  some  varieties  severe  damage  fol- 
lowed the  treatment,  whereas  in  others  a  definite  stimulation  of  growth 
occurred. 

In  the  tests  with  vapor  heat  it  has  been  determined  that  in  order  to  obtain 
a  complete  kill  of  bulb  mites  and  of  the  larvae  of  Merodon  equestris  and  of 
species  of  Enmerus  it  is  necessary  to  expose  the  bulbs  for  two  hours  at  111° 
F.  A  complete  kill  of  the  grubs  of  the  black  vine  weevil  in  the  root  clumps 
of  Astilbe  was  obtained  with  1-hour  exposures  at  111°.  These  studies  show 
that  narcissus  bulbs  are  less  susceptible  to  injury  from  this  treatment  than 
from  hot  water.  Iris  bulbs  showed  no  detrimental  effects  when  treated  for 
four  hours  at  a  temperature  of  111°.  The  exposure  of  dormant  clumps  of 
Astilbe  to  the  vapor  heat  at  110°  for  one  hour  resulted  in  a  decided  shorten- 
ing of  the  dormant  period. 

COTTON  INSECTS 

Investigations  on  insects  attacking  the  cotton  plant  were  conducted  under 
the  direction  of  R.  W.  Harned. 

BOLL    WEEVIL 

The  boll  weevil  continues  to  be  the  most  important  pest  of  cotton  from 
middle  Texas  eastward  and,  in  fact,  promised  for  the  current  season  unusual— 
perhaps  unprecedented — damage.  The  very  mild  winter  of  1931-32  allowed  the 
weevil  to  remain  active,  and  even  in  some  areas  to  continue  breeding,  through- 
out the  usual  hibernation  period,  with  the  result  that  the  carry-over  to  the 
current  season  was  the  greatest  recorded  in  17  years.  Instead  of  the  general 
average  over  a  period  of  years  of  about  1  per  cent,  the  survival  in  hibernation 
cages  of  last  winter  ranged  from  about  4  to  upwards  of  18  per  cent,  the  rec- 
ords covering  four  States.  Similarly,  moss  examinations  in  some  48  localities 
indicated  the  highest  weevil  survival  to  the  ton  of  moss  ever  recorded,  except 
in  southern  Louisiana  where,  however,  the  survival  was  approximately  the 
same  as  in  1928,  the  last  year  of  severe  weevil  damage.  Furthermore,  there 
were  practically  no  unfavorable  conditions  in  the  spring  and  early  summer  to 
check  the  weevil,  with  the  result  that  the  actual  damage  to  the  first  crop  of 
cotton  during  July  was  very  heavy.  The  reduction  of  some  25  per  cent  per 
acre  indicated  in  the  crop  report  issued  August  1  may  be  ascribed  very  largely 
to  the  inroads  made  by  excessive  weevil  numbers  coupled  with  much  less 
use,  because  of  the  low  prices  of  cotton,  of  calcium  arsenate  and  fertilizers. 
During  August,  however,  there  was  a  scarcity  of  rainfall  with  high  tempera- 
tures over  much  of  the  Cotton  Belt,  with  the  result  that  many  of  the  devel- 
oping weevils  in  the  squares  were  killed,  and  the  cotton  plants  themselves  were 
so  checked  as  very  largely  to  eliminate  the  possibility  of  late  production. 
Practically  the  full  weight  of  weevil  damage  for  the  year,  therefore,  fell  on  the 
squares  and  bolls  developing  during  July  and  early  August.  The  important 
exception  to  this  was  in  western  Texas  and  western  Oklahoma,  where  an  abun- 
dance of  rain  resulted  in  an  unusually  strong  growth  of  cotton,  which  in  the 
practical  absence  of  the  weevil  promises  a  record  crop. 

Important  new  information  has  resulted  from  the  continuation  of  experi- 
mental work  for  field  control  of  the  boll  weevil.  At  Tallulah,  La.,  where  an 
effort  has  been  made  to  give  full  protection  by  calcium  arsenate  dustings  as 
an  index  to  weevil  damage  in  untreated  fields,  an  average  increase  of  599 
pounds  of  seed  cotton  per  acre  was  obtained,  amounting  to  nearly  32  per  cent 
increase  over  that  of  untreated  checks.  Similar  cooperative  tests  at  Florence, 
S.  C.  gave  an  increase  of  320  pounds  of  seed  cotton  per  acre,  or  nearly  29  per 
cent  increase..  Other  tests  at  three  points  in  Oklahoma  gave  an  increase  of 
423  pounds  of  seed  cotton  per  acre,  or  nearly  52  per  cent  increase. 

Sodium  fluosilicate  dust  was  one  of  the  insecticides  experimented  with,  the 
results  being  very  unsatisfactory  as  compared  with  calcium  arsenate,  averaging 
from  practically  no  benefit  to  a  maximum  of  possibly  5  per  cent  over  the  checks. 
On  the  other  hand,  a  homemade  mechanical  mixture  of  75  per  cent  calcium 
arsenate  and  25  per  cent  Paris  green  tested  at  Tallulah  increased  the  yield 
by  569  pounds,  or  29.3  per  cent,  per  acre.  This  is,  however,  less  than  the  in- 
crease from  the  use  of  calcium  arsenate  alone,  already  referred  to. 

The  molasses-calcium  arsenate  mixture,  which  has  had  considerable  vogue 
in  past  years,  used  by  itself  has  failed  this  season  to  give  any  noticeable  con- 
trol of  the  weevil,  and  when  one  to  three  earlier  applications  have  been  foi- 
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lowed  by  calcium-arsenate  dusting,  the  increase  in  yield  has  been  no  greater 
than  that  following  calcium  arsenate  used  for  all  applications.  In  view  of  the 
more  satisfactory  results  obtained  in  other  years,  it  is  still  possible  that  early 
applications  followed  by  dusting  may  be  desirable  under  certain  conditions. 

An  interesting  study  of  fallen  squares  at  Tallulah  indicates  that  nearly  71 
per  cent  of  all  shedding  during  the  season  has  been  due  to  weevils.  Attempts 
to  control  the  boll  weevil  by  various  attractants  have  been  continued  and  have 
so  far  indicated  no  or  little  utility. 

The  possibility  of  plant  injury  resulting  from  the  frequent  poisoning  of  the 
soil  in  the  use  of  calcium  arsenate  for  boll-weevil  control  seems  to  be  limited 
to  a  small  area  of  light  sandy  soil  in  the  coastal  plain  of  the  Carolinas.  At 
Tallulah  an  area  where  excessive  quantities  of  calcium  arsenate,  many  times 
greater  than  would  ever  be  used  in  field  dusting,  had  been  dumped  while  test- 
ing dusting  machinery  gave  normal  growths  when  planted  to  cotton,  corn,  soy- 
beans, and  Sudan  grass.  An  analysis  of  this  soil  showed  a  content  of  909  parts 
per  million  of  arsenic  (arsenious  oxide),  in  comparison  with  from  5  to  100  parts 
per  million  of  arsenious  oxide  in  the  soils  where  the  damage  occurred  in  South 
Carolina.  In  another  plat  at  Tallulah  calcium  arsenate  was  applied  at  the 
rate  of  400  pounds  per  acre  at  the  time  the  plat  was  prepared  for  planting 
cotton.  Records  of  the  plant  growth,  fruiting,  and  yield  showed  no  significant 
difference  between  this  and  untreated  plats.  The  arsenic-treated  plat  produced 
2,457  pounds  and  the  untreated  produced  2,571  pounds  of  cotton  per  acre. 
Soil  samples  from  the  treated  plat  contained  225  parts  per  million,  and  the 
untreated  61  parts  per  million  of  arsenious  oxide.  Leaves,  stalks,  roots,  and 
lint  of  the  cotton  from  the  treated  plat  contained  considerably  more  arsenic 
than  did  those  from  the  untreated  plat. 

These  investigations  are  being  continued,  and  tests  are  being  made  also  of 
a  number  of  new  insecticides  developed  by  the  Bureau  of  Chemistry  and  Soils 
for  boll-weevil  control.  Although  there  is  at  present  no  known  substitute  as 
satisfactory  as  calcium  arsenate  for  weevil  control  when  applied  as  recom- 
mended by  the  Bureau  of  Entomology,  the  results  secured  with  other  insecti- 
cides justify  further  experiments. 

PINK  BOLLWORM 

Next  to  the  boll  weevil,  the  pink  bollworm  presents  the  most  serious  menace 
to  the  American  cotton  crop.  So  far  it  has  been  possible  to  limit  any  con- 
tinuing foothold  or  opportunity  for  commercial  damage  of  this  pest  to  the 
valley  of  the  upper  Rio  Grande  in  Texas  and  New  Mexico,  where,  owing  to 
adjacent  cotton  growing  in  Mexico  and  the  certainty  of  reinfestation,  eradi- 
cation operations  have  been  inadvisable. 

The  pink  bollworm  has  occurred  also  in  very  small  numbers  in  limited  areas 
in  western  Texas,  in  New  Mexico,  and  in  Arizona,  all  under  quarantine  restric- 
tions, and  adequate  control  measures  have  been  enforced,  beginning  at  the  gin, 
which  it  is  believed  have  both  kept  the  infestation  down  to  the  vanishing  point 
and  eliminated  risk  of  these  areas  being  a  source  of  spread  of  the  pest. 

The  notable  outbreak  in  this  area  was  the  extensive  invasion  of  this  insect, 
discovered  some  two  years  ago,  in  the  important  cotton-growing  area  of  the 
Salt  River  Valley  of  Arizona.  The  outlook  now  is  that  this  invasion  has  been 
cleaned  up  by  the  activities  of  the  Bureau  of  Plant  Quarantine  in  cooperation 
with  the  authorities  of  that  State. 

The  latest  threat  of  this  insect  was  in  its  discovery  during  this  year  in  the 
southern  part  of  Florida.  Infested  bolls  had  been  sent  to  the  department 
which,  on  reaching  this  bureau,  were  immediately  determined  as  containing 
the  pink  bollworm.  Full  information  was  the  same  day  sent  to  the  Bureau  of 
Plant  Quarantine,  and  the  authorities  of  the  Florida  State  Plant  Board  were 
notified  through  one  of  its  officials  who  happened  to  be  in  Washington  at  the 
time.  An  investigation  of  the  situation  was  at  once  undertaken  by  the  Bureau 
of  Plant  Quarantine,  in  which  the  Bureau  of  Entomology  cooperated.  Inten- 
sive clean-up  operations  were  immediately  instituted  by  the  Bureau  of  Plant 
Quarantine,  in  cooperation  with  the  State  authorities.  The  surveys-  disclosed 
rather  widespread  infestation  in  southern  Florida,  but  fortunately  there  were 
no  commercial  plantings  of  cotton  in  the  area  concerned,  all  of  the  infestations 
being  confined  to  small  experimental  fields,  dooryard  plants,  and  wild  cotton. 
Wild  cotton  grows  as  a  perennial  as  far  north  as  the  frost  line,  including 
many  of  the  Keys,  and  thus  constitutes  the  major  problem  in  the  eradication 
effort. 
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The  valley  of  the  upper  Rio  Grande,  and  notably  the  Big  Bend,  is  the  only 
district  in  this  country  where  the  pink  bollworm  has  increased  to  the  point 
where  it  is  a  real  factor  in  commercial  cotton  production.  In  this  district  the 
1932  infestation  has  been  heavier  than*  ever  before,  following  a  considerable 
increase  in  1931.  The  heavy  flood  of  the  Rio  Grande  early  in  September,  1932, 
has  greatly  complicated  the  pink-bollworm  situation.  There  is  danger  that 
cotton  bolls  with  living  worms  in  them  may  be  carried  down  the  river  to 
cotton-growing  districts  and  establish  new  infestations. 

Means  of  controlling  the  pink  bollworm  are  being  studied  in  cooperation 
with  the  Texas  Agricultural  Experiment  Station  at  the  field  headquarters 
maintained  by  the  bureau  at  Presidio,  Tex.  The  bureau  is  also  cooperating  in 
such  studies  with  the  Defensa  Agricola  of  the  Mexican  Department  of  Agricul- 
ture at  Tlahualilo,  Durango,  Mexico.  The  important  control  measures  being 
investigated  are  the  destruction  of  the  overwintering  larvae  by  cultural  control 
(early  fall  clean-up  of  the  stalks*  and  bolls,  deep  plowing,  followed  by  flood- 
ing), insecticides,  and  parasites.  Good  results  were  obtained  by  raking  and 
burning  stalks  and  trash.  None  of  these  methods,  however,  has  been  adequate 
to  prevent  the  possibility  of  damage  to  the  following  crop. 

As  to  control  by  parasites,  it  has  not  been  possible  to  get  any  additional 
shipments  of  the  East  African  parasite,  but,  on  the  other  hand,  two  species  of 
European  corn  borer  parasites  have  been  sent  to  the  Presidio  laboratory  in 
the  hope  that  they  might  attack  pink  bollworm  larvae,  inasmuch  as  each  of 
these  species  has-  been  recorded  as  attacking  the  pink  bollworm  in  the  Old 
World.  The  parasites  in  question  are  Microbracon  bremcomis  Wesm.  and 
Exeristes  roborator  Fab. 

Biological  studies  conducted  at  Presidio  during  last  year  indicated  that  six 
complete  generations  of  the  pink  bollworm  may  be  expected  in  squares,  with 
an  average  developmental  period  of  26  days.  The  development  in  bolls  is» 
slower,  averaging  33  days,  and,  beginning  later  in  the  season,  gives  opportunity 
for  three  complete  generations  and  a  partial  fourth.  A  large  percentage  of 
the  larvae  developing  in  bolls  are  the  long-cycle  or  overwintering  stage.  It  has 
been  determined  that  the  principal  means  of  natural  spread  is  by  migration 
of  the  fall  generations,  although  this  year  for  the  first  time  at  Presidio  a  small 
spring  migration  was  noted  of  moths  coming  from  the  overwintered  larvae. 

THURBERIA   WEEVIL 

This  weevil  continues  to  be  a  potential  menace  to  the  cotton  growers  of 
Arizona  and  adjoining  States.  It  is  gradually  adapting  itself  to  cotton  and  in 
1931  caused  more  damage  than  in  any  previous  year.  Every  field  in  the  Tucson 
district  in  1931  was  found  to  be  infested,  the  percentage  of  weevil-infested  bolls 
ranging  from  0.6  to  15.2  per  cent.  The  importance  of  the  Thurberia  weevil  to 
cultivated  cotton  is  greatly  heightened  by  the  fact  that  there  is  very  little 
winter  killing  of  the  insect  either  in  Thurberia  or  in  cotton.  The  survival  of 
the  cotton  boll  weevil  does  not  much  exceed  1  per  cent  of  the  numbers  entering 
hibernation,  but  the  Thurberia  weevil  exhibits  a  survival  of  upward  of  80  per 
cent. 

COTTON   FLEA   HOPPER 

The  cotton  flea  hopper,  although  the  smallest  of  the  leaf  bugs  that  injure 
cotton,  is  considered  by  cotton  growers  in  parts  of  several  States  as  their  most 
serious  insect  problem.  This  insect  seems  to  be  more  injurious  in  the  Gulf 
coast  district  of  Texas  than  elsewhere,  and  damage  from  it  reached  a  high  point 
there  during  1932.  Studies  of  this  insect  and  also  of  other  hemipterous  insects 
having  similar  habits  have  been  continued  during  the  year.  The  principal 
damage  of  the  flea  hopper,  and  of  the  other  insects  referred  to,  is  to  the 
squares,  usually  when  they  are  quite  small,  the  feeding  punctures  of  these 
insects  causing  them  to  fall.  This  damage,  especially  by  the  larger  sucking 
hemipterous  insects,  may  extend  to  the  fully  developed  squares  and  bolls  as 
well.  These  insects  migrate  to  cotton  in  the  spring  or  early  summer  from  other 
vegetation,  the  flea  hopper  chiefly  from  croton. 

A  large  number  of  insecticides  have  been  tested  for  the  control  of  flea  hop- 
pers and  other  sucking  insects,  the  best  success  being  obtained  with  the  use  of 
sodium  fluosilicate  or  of  sulphur,  the  latter  increasing  the  yield  by  33  per  cent, 
or  256  pounds  of  seed  cotton  per  acre. 
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COTTON  LEAF  PERFORATOR 

The  cotton  leaf  perforator,  a  migrant  from  the  Thurberia  plant,  is  an  im- 
portant pest  near  the  Mexican  border  *in  southern  California.  It  occurs  as  far 
north  as  Riverside  and  extends  eastward  across  southern  Arizona,  New  Mex- 
ico, and  Oklahoma,  into  the  western  edge  of  Louisiana  and  southward  to  in- 
clude most  of  Texas.  The  areas  of  commercial  damage  are  confined  to  the 
Imperial,  Yuma,  and  Salt  River  Valleys.  In  the  Imperial  Valley  considerable 
benefit  has  been  derived  from  the  adoption  of  the  bureau's  recommendation  of 
discontinuing  the  cultivation  of  volunteer  cotton,  together  with  the  adoption  of 
better  cultural  practices.  Control  by  means  of  insecticides  is  still  in  the 
experimental  stage. 

BOLLWORM 

The  bollworm  has  been  the  subject  of  cooperative  investigations  with  the 
Texas  Agricultural  Experiment  Station.  This  insect  is  quite  variable  in  its 
injury  to  the  cotton  plant.  While  more  or  less  present  the  past  season  through- 
out the  entire  cotton-growing  region,  the  moths  of  this  insect  were  abundant  in 
northwestern  Texas  in  cotton.  The  field  studies,  however,  indicated  consider- 
able mortality  in  the  egg  stage,  as  well  as  destruction  of  eggs  and  young  larvae 
by  predacious  insects. 

MISCELLANEOUS  INSECTS 

Biological  studies  of  the  field  cricket,  sometimes  a  serious  cotton  pest,  have 
been  continued.  The  cotton  root  louse  caused  an  unusual  amount  of  damage 
during  May  and  June,  1932.  Thrips  were  also  more  abundant  than  normally  in 
some  sections.  In  the  Yuma  Valley  of  Arizona  the  salt  marsh  caterpillar 
defoliated  much  of  the  cotton  in  the  fall  of  1931.  Several  species  of  Penta- 
tomidse  injured  the  cotton  in  the  Big  Bend  district  so  badly  that  10  to  15  per 
cent  of  the  bolls  were  unpickable  in  many  fields.  Unidentified  lepidopterous 
larvae,  which  seem  to  be  new  as  cotton  pests,  were  reported  injuring  bolls  and 
boring  into  the  stems  of  wild  cotton  in  southern  Florida.  The  West  Indian  gall 
mite  (Eriophyes  gossypil  Banks),  a  serious  pest  of  cotton  in  the  West  Indies, 
was  recorded  on  cotton  in  Florida  for  the  first  time.  The  cotton  leaf  worm 
appeared  in  small  numbers  in  Texas  early  in  the  season,  but  did  not  become 
abundant  enough  anywhere  to  cause  noticeable  damage. 

The  collection  of  insects  in  the  upper  air  by  airplanes,  which  has  been  con- 
ducted over  a  period  of  years,  was  discontinued  on  October  31,  1931. 

INSECTS  AFFECTING  FORESTS,  INCLUDING  THE  GIPSY  AND  OTHER 

MOTHS 

The  work  in  this  field  is  under  the  direction  of  F.  C.  Craighead. 

Again  the  extension  of  services  to  Government  agencies  administering  timber- 
lands,  and  to  some  extent  to  private  owners,  formed  one  of  the  major  activities 
of  the  Division  of  Forest  Insects.  Many  bark-beetle  infestations  on  national 
forests  and  national  parks  were  surveyed,  losses  estimated,  and  recommenda- 
tions for  methods  of  control  and  estimates  as  to  the  cost  of  control  operations 
made.  In  the  case  of  some  of  the  larger  projects  an  entomologist  was  available 
during  the  operation  to  give  advice  on  questions  of  a  technical  nature. 

WESTERN  PINE  BEETLE 

As  is  past  years  the  greatest  amount  of  damage  has  been  in  the  western  forests 
and  was  due  to  bark  beetles.  Owing  to  increasing  losses  from  the  work  of  the 
western  pine  beetle  in  California,  a  regional  survey  of  the  California  forests, 
directed  by  the  Bureau  of  Entomology  and  financed  in  part  by  the  United  States 
Forest  Service  and  the  University  of  California,  was  initiated.  Six  hundred  and 
twenty-five  thousand  acres  of  ponderosa  pine  were  examined.  In  two  large 
areas — one  in  northeastern  California  and  the  other  in  the  Sierra  Nevada — 
losses  exceeded  8  per  cent  of  the  total  stand.  The  total  loss  for  the  State  was 
about  1,250,000,000  board  feet  for  1931.  The  same  insect  in  the  Pacific  North- 
west is  estimated  to  have  destroyed  600,000,000  board  feet. 

One  phase  of  this  survey,  as  it  was  carried  out  during  the  season,  consisted 
of  a  study  of  the  periodicity  of  bark-beetle  outbreaks,  an  analysis  of  the  factors 
causing  them,  and  a  study  of  the  effect  of  the  losses  on  the  forest  resources 
of  the  region.     Data  from  sample  plots,  established  in  different  parts  of  the 
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region,  will  serve  as  a  basis  for  the  analysis  of  stand  and  growth  conditions  and 
for  the  correlation  of  these  factors  with  the  rise  and  fall  of  insect  infestations. 
As  the  annual  records  accumulate  in  this  study,  it  is  expected  that  the  sus- 
ceptibility of  certain  forest  areas  to  bark-beetle  damage  can  be  recognized  and 
predictions  made  as  to  future  infestations. 

CONTROL    WORK 

Control  work  against  the  western  pine  beetle  was  conducted  by  both  the 
Forest  Service  and  the  National  Park  Service  with  the  advice  and  cooperation 
of  the  Bureau  of  Entomology.  The  National  Park  Service  spent  $6,500  on  con- 
trol work  in  the  Yoseinite  and  Sequoia  National  Parks,  checking  the  losses ; 
but  as  adjacent  areas  were  not  treated,  only  temporary  benefits  can  be  expected. 

The  Forest  Service  spent  $21,250  in  the  Stanislaus  and  Sierra  National 
Forests  and  $14,740  in  northeastern  California,  $10,000  of  which  was  contributed 
by  private  timber  owners. 

THE  MOUNTAIN  PINE  BEETLE 

The  mountain  pine  beetle  continues  its  widespread  devastation  in  the  north- 
ern Rocky  Mountain  and  Pacific  Coast  States.  It  is  estimated  that  it  killed 
12,000,000  lodgepole  pine  trees  in  addition  to  large  numbers  of  western  white 
pine  and  some  ponderosa  pine  in  1931.  In  the  lodgepole  pine  stands  of  the 
Pacific  States  and  in  the  white  pine  stands  of  the  northern  Rockies  considerable 
headway  has  been  made  in  its  control,  as  is  also  the  case  in  some  of  the  less 
heavily  infested  lodgepole  pine  stands. 

CONTROL    WORK 

Control  work  was  conducted  by  the  Forest  Service  and  National  Park  Service, 
with  the  Bureau  of  Entomology  cooperating  with  technical  advice  and  assist- 
ance. In  California  two  small  operations  were  conducted  by  the  Forest  Service, 
but  largely  with  private  funds,  near  Lake  Tahoe  and  Echo  Lake  at  a  combined 
cost  of  $2,950.  At  Crater  Lake  National  Park  $11,027  was  spent  in  treating 
15,767  lodgepole  pine  trees,  with  very  successful  results.  A  similar  operation  in 
Mount  Ranier  National  Park  reduced  the  infestation  from  1,030  trees  to  less 
than  200. 

In  the  northern  Rocky  Mountain  region  control  work  against  this  extremely 
serious  enemy  has  been  continued  both  in  lodgepole  and  in  white  pine  forests. 
Three  years  of  control  work  in  the  Coeur  d'Alene  National  Forest  at  a  total 
cost  of  $220,000  has  resulted  in  the  preservation  of  the  valuable  white  pine 
stands  of  this  forest.  The  fourth  year  of  intensive  control  work  against  a  more 
scattered  infestation  in  the  white  pine  of  the  Kootenai  Forest,  at  a  total  cost 
of  $71,000,  has  preserved  this  valuable  commercial  timber  from  destruction.  In 
lodgepole-pine  stands,  control  in  the  Madison,  Shoshone,  Targhee,  Teton,  Wyo- 
ming, and  Caribou  National  Forests,  and  in  Yellowstone  and  Glacier  National 
Parks,  at  a  total  cost  of  $206,000,  has  contributed  to  the  protection  of  these 
potentially  valuable  timber  stands  and  recreational  areas. 

OTHER  WESTERN  BARK  BEETLES 

A  number  of  other  western  bark  beetles  have  been  investigated  to  determine 
their  economic  importance  and  to  devise  methods  of  control  based  upon  a 
thorough  study  of  their  life  history  and  habits.  Among  these  may  be  cited 
the  fir  engraver  beetle  (Scolytus  ventralis  Lee.),  which  is  largely  responsible 
for  the  death  of  the  fir  tree,  which,  while  of  little  value  as  a  source  of  timber,  is 
much  prized  in  recreational  areas.  Another  important  enemy  receiving  atten- 
tion is  the  Douglas  fir  beetle,  an  important  enemy  of  this  tree  in  drier  sites. 

A  3-year  study  of  insects  breeding  in  logging  slash  in  the  ponderosa  pine 
forests  of  Oregon  and  Washington  has  just  been  completed.  The  results  show 
that  such  insects  do  not  usually  produce  good  broods  in  slash  and  that  such  as 
do  increase  in  this  material  are  not  a  menace  to  living  trees  in  this  region. 

THE  HEMLOCK  LOOPER 

A  very  destructive  outbreak  of  the  hemlock  looper  in  the  spruce-hemlock 
forests  of  southwestern  Washington  killed  approximately  162,000,000  board  feet 
of  timber  on  32,000  acres  between  1925  and  1931.     An  attempt  was  made  to 
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control  this  pest  by  dusting  the  worst  of  the  area  from  an  airplane ;  the  ex- 
penses, which  amounted  to  about  $15,000,  Being  borne  by  the  State  of  Wash- 
ington, Pacific  County,  and  private  owners.  This  bureau  furnished  technical 
assistance  and  studied  the  results  in  the  field.  The  reduction  obtained  averaged 
about  45  per  cent,  but  some  areas  showed  a  kill  in  excess  of  80  per  cent. 

EASTERN  WORK 

In  the  eastern  field  the  investigative  work  upon  the  southern  pine  beetle  has 
been  continued  at  Asheville,  N.  C,  and  the  investigations  on  the  white  pine 
weevil  and  other  insects  at  the  New  England  station. 

In  the  Central  States  an  investigation  of  the  locust  borer  was  begun  during, 
the  year,  in  cooperation  with  the  Central  States  Forest  Experiment  Station. 
Columbus,  Ohio.  The  field  season  was  confined  chiefly  to  the  establishment  of 
sample  plots.  Analysis  of  the  sample-plot  data  collected  during  the  season 
suggests  the  following  tentative  conclusions:  (1)  A  close  correlation  between 
lack  of  vigor  of  the  individual  tree  and  locust-borer  damage ;  i.  e.,  the  more 
vigorous  the  tree,  the  less  the  damage  ;  (2)  a  negative  correlation  between  crown 
density  and  crown  class  (dominance)  and  locust-borer  injury;  and  (3)  a  close 
relationship  between  composition  of  the  stand  and  borer  injury,  mixed  stands 
being  comparatively  immune  to  serious  injury  by  the  borer.  It  is  planned  to 
continue  and  extend  the  locust-borer  investigation  during  the  1932  field  season 
in  an  attempt  to  obtain  further  information  on  points  upon  which  there  was 
some  question  as  to  cause  and  effect  being  confused  and  to  substantiate,  by- 
additional  data,  points  where  definite  relations  appear  to  exist. 

FOREIGN    WORK 

One  of  the  two  entomologists  who  have  been  conducting  work  in  Europe,  with 
headquarters  in  Budapest,  Hungary,  returned  to  the  United  States  in  Septem- 
ber, 1931.  As  one  of  the  results  of  the  studies  that  he  conducted  in  Europe,  he 
has  been  able  to  point  out  why  some  of  our  efforts  to  establish  Lydella  nigripes 
Fall.,  a  tachinid  fly  parasitic  on  the  gipsy  moth  and  the  brown-tail  moth,  have 
not  been  successful.  It  had  been  supposed  that  it  was  this  species  that  had 
been  secured  in  large  numbers  from  the  pine  geometrid,  Bupalus  phriarius  L., 
in  Europe,  but  it  is  now  known  that  this  species  is  L.  piniariwe  Hart.,  previously 
considered  synonymous  with  L.  nigripes.  L.  piniariae  practically  refuses  to 
attack  gipsy-moth  and  brown-tail  moth  larvae.  The  other  entomologist  remained 
in  Europe  during  the  year  for  the  purpose  of  collecting  and  shipping  parasites 
to  the  station  at  Melrose  Highlands,  Mass.  Parasites  of  the  gipsy  moth,  satin 
moth,  Europoan  pine  shoot  moth,  larch  case-bearer,  and  Phyllotoma  nemorata 
Fall,  (a  sawfly  that  mines  the  leaves  of  birch)  were  secured  from  Hungary 
and  Austria. 

STUDIES  AND  COLONIZATIONS  OF  PARASITES 

The  usual  sample  collections  of  larvae  and  pupae  of  the  gipsy  moth  made  in 
the  infested  New  England  area  during  the  summer  of  1931  indicated  that,  of 
the  important  parasites  issuing  from  these  stages,  Apanteles  melanoscelus  Ratz. 
and  Sturmia  scutellata  R.  D.  were  considerably  less  effective  than  during  the 
previous  summer.  The  other  important  parasite,  Compsilura  concinnata  Meig., 
occurred  in  these  collections  in  about  the  same  proportion  as  in  the  previous 
year,  while  field  observations  showed  the  important  predacious  beetle  Calosoma 
sycophanta  L.  to  be  less  abundant,  and  collections  of  gipsy-moth  egg  clusters 
made  during  the  winter  of  1931-32  showed  a  smaller  percentage  of  the  eggs  to 
be  parasitized  by  Anastatus  disparis  Ruschka  than  was  the  case  of  similar 
collections  made  during  the  previous  winter.  This  decrease  in  percentage  of 
parasitism  was  probably  to  be  expected,  since  it  is  generally  believed  that 
percentage  of  parasitism  is  lowest  when  the  host  is  at  a  low  ebb,  as  was  the 
case  with  the  gipsy  moth  during  the  past  year  in  all  the  infested  territory 
except  southeastern  Massachusetts.  According  to  the  Bureau  of  Plant  Quaran- 
tine, there  was  less  defoliation  caused  by  the  gipsy  moth  during  the  summer 
of  1931  than  for  several  years,  and  the  trees  in  most  of  the  area  were  practi- 
cally free  from  gipsy-moth  feeding.  Defoliation  was  severe  in  the  counties  of 
Bristol,  Plymouth,  and  Barnstable,  Mass. 

Approximately  47,000  adults  of  Phorocera  agilis  R.  D.,  a  tachinid  parasite  of 
the  gipsy  moth,  that  issued  in  the  spring  of  1932  from  puparia  received  from 
Europe   in   1931,   were   liberated.     The   species   was    again   recovered   from    a 
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locality  where  it  was  put  out  in  1927  and  1928,  but  only  in  small  numbers,  and 
has  not  been  recovered  from  the  vicinity  of  other  colony  sites.  About  2,400 
adults  of  Sturmia  inconspicua  Meig.  and  1,500  adults  of  Carcelia  separata  Rond., 
both  tachinid  parasites  of  the  gipsy  moth,  were  also  liberated. 

Field  collections  of  satin-moth  larvae  indicate  that  two  hymenopterous  para- 
sites (Eupteromalus  nidulans  Thorn,  and  Apanteles  solitarius  Ratz.)  introduced 
from  Europe  have  become  rather  important  enemies  of  this  pest. 

The  species  of  parasites  received  from  Europe  during  1931  and  colonized  in 
the  northeastern  part  of  the  United  States  were  as  follows :  Four  species  of 
Hymenoptera  as  enemies  of  the  European  pine  shoot  moth,  one  hymenopterou 
as  enemy  of  the  larch  case-bearer,  and  three  species  of  Hymenoptera  as 
enemies  of  Phyllotoma  nemorata  Fall. 

Results  obtained  from  the  introduction  and  liberation  of  Chaeteooorista 
javana  B.  and  B.,  a  tachinid  parasite  of  the  oriental  moth  secured  from  Japan 
in  1929  and  1930,  have  been  encouraging.  Collections  of  cocoons  of  this  moth 
made  in  the  spring  of  1932  indicated  parasitism  ranging  from  1.5  to  42.1  per 
cent. 

SHIPMENTS   OF  PARASITES   FROM  MELROSE   HIGHLANDS,  MASS. 

During  the  year  parasite  material  has  been  secured  through  field  collections 
made  in  New  England  and  sent  to  the  State  of  Washington  and  to  Canada  and 
England ;  the  adult  parasites  secured  from  this  material  are  to  be  liberated  in 
an  attempt  to  establish  the  species  as  factors  in  the  control  of  certain  insect 
pests.  Compsilura  concinnata  Meig.  was  shipped  for  colonization  as  an  enemy 
of  army  worms  and  cutworms  in  Barbados,  British  West  Indies,  and  of  the  satin 
moth  in  Canada  and  the  State  of  Washington;  Apanteles  solitarius  and 
Eupteromalus  nidulans  were  sent  to  the  State  of  Washington  as  enemies  of 
the  satin  moth. 

A  large  shipment  of  oriental-moth  cocoons  was  sent  to  England.  These 
cocoons  contained  the  immature  stages  of  Chaetexorista  javana,  recently  intro- 
duced and  established  around  Boston.  The  parasites  were  desired  for  libera- 
tion in  Ceylon  to  assist  in  the  control  of  a  lepidopteron  injurious  to  tea. 

BACTERIAL  AND   FUNGOUS   DISEASES 

Cultures,  presumably  of  Bacillus  disparts,  and  gipsy-moth  larvse  supposed  to 
have  died  of  an  infection  of  this  bacterium  were  received  from  Japan.  This 
material  was  used  in  feeding  and  injection  experiments,  but  there  were  no 
cases  of  death  that  could  be  traced  to  bacteria  among  the  caterpillars. 

There  was  a  decrease  in  the  abundance  of  the  brown-tail  moth  fungus, 
Entomophthora  aulicae  Reich.,  which  had  been  unusually  abundant  in  1930, 
although  in  1931  it  assumed  greater  epidemic  proportions  in  certain  localized 
spots.  In  this  connection  it  may  be  mentioned  that  defoliation  by  the  brown- 
tail  moth  was  confined  for  the  most  part,  as  in  recent  years,  to  southwestern 
Maine,  southeastern  New  Hampshire,  and  a  small  portion  of  northeastern 
Massachusetts.  The  infestation  in  New  Hampshire  was  apparently  much 
lighter,  and  in  Maine  somewhat  lighter,  in  1931  than  in  1930. 

ATTRACTANTS 

Experiments  in  using  the  genitalia  of  female  gipsy  moths  to  attract  the 
males  were  continued.  The  work  done  was  with  genitalia  from  females  of 
different  ages  with  various  solvents  and  methods  of  exposure.  It  was  found 
that  for  best  results  the  virgin  females  should  be  from  24  to  36  hours  old 
before  the  genitalia  are  removed.  This  was  done  by  clipping  the  last  three 
abdominal  segments  into  xylene,  benzene,  toluene,  and  certain  grades  of  gaso- 
line. More  practical  use  is  being  made  of  this  method  each  year  in  locating 
isolated  gipsy-moth  infestations. 

INSECTICIDES 

Spraying  and  dusting  experiments  have  been  conducted  for  the  control  of 
the  gipsy  moth,  the  European  pine  shoot  moth,  the  saddled  prominent,  the 
larch  case-bearer,  and  Epinotia  nanana  Treitschke,  and  tests  with  sprays  have 
been  carried  on  against  the  beech  scale  and  the  elm  leaf  beetle.  Hydrocyanic 
acid  gas  fumigation  and  the  submergence  of  infested  material  in  hot  water 
have  also  been  tried  for  the  purpose  of  killing  hibernating  satin-moth  larvae  on 
nursery  stock. 
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Barium  fluosilicate  and  cryolite  were  tried  as  sprays  in  controlling  the  gipsy 
moth,  but  were  not  found  to  be  so  efficient  as  lead  arsenate. 

Laboratory  experiments  to  ascertain  the  toxicity  of  lead  arsenate  and  cer- 
tain other  insecticides  were  continued.  Detailed  tests  were  run  with  various 
dilutions,  and  the  amount  of  poison  consumed  and  the  length  of  time  required  to 
kill  were  recorded.  The  experiments  indicate  that  the  proportion  of  lead 
arsenate  now  generally  used  in  New  England  in  sprays  for  controlling  the  gipsy 
moth  can  be  considerably  reduced,  and  field  experiments  have  also  been  con- 
ducted which  indicate  similar  results. 

A  fair  degree  of  control  against  the  European  pine  shoot  moth  was  obtained 
by  spraying  with  lead  arsenate  at  the  rate  of  6  pounds  to  100  gallons  of  water, 
with  fish  oil  added  as  an  adhesive.  The  saddled  prominent  was  easily  con- 
trolled with  the  same  poison  at  the  rate  of  4  pounds  to  100  gallons  of  water 
with  the  usual  amount  of  fish  oil  added,  and  experiments  with  Epinotla 
nanana,  to  whose  life  history  and  habits  some  attention  has  also  been  given, 
indicated  that  it  could  be  quite  effectively  controlled  by  spraying  with  the 
poison  at  the  rate  of  5  or  6  pounds  to  100  gallons  of  water,  with  fish  oil  added. 
The  experiments  with  the  elm  leaf  beetle  indicate  that  if  fish  oil  is  added  to 
a  lead  arsenate  spray,  applied  sufficiently  early,  the  foliage  will  be  protected 
throughout  the  season  against  injury  by  both  adults  and  larvae. 

During  the  summer  and  fall  of  1931  considerable  time  was  spent  in  various 
sections  of  the  New  England  States  searching  for  the  beech  scale.  Three  dis- 
tinct areas  where  infestations  occurred  were  found :  One  in  Boston  and  vicinity, 
one  in  the  north-shore  section  of  Massachusetts,  and  one  in  Maine. 

In  continued  tests  with  substances  that  might  increase  the  adherence  of 
poison  dusts,  talc,  ferric  oxide,  bentonite,  and  casein  glue  were  again  among 
the  substances  giving  the  best  results.  Lead  oxide,  Portland  cement,  and  dry 
paste  were  also  in  this  class. 

Experiments  having  to  do  with  foliage  injury  have  also  been  continued. 
When  applied  alone,  calcium  arsenate  was  more  soluble,  adhered  much  less 
satisfactorily,  and  caused  more  injury  than  did  lead  arsenate.  Hydratecl  lime 
did  not  decrease  injury  to  foliage  by  arsenicals  but  decreased  the  adherence 
of  lead  arsenate.  A  ferrous  sulphate-liine-lead  arsenate  mixture  reduced  the 
solubility  and  burning  by  lead  arsenate  and  increased  its  adherence.  When 
Bordeaux  mixture  was  added  to  lead  arsenate,  Paris  green,  or  calcium 
arsenate,  the  solubility  of  the  arsenical  was  reduced  and  the  adherence 
increased. 

INSECTS  AFFECTING  STORED  PRODUCTS 

The  work  on  insects  affecting  stored  products  is  conducted  under  the  gen- 
eral direction  of  E.  A.  Back. 

DRIED-FRUIT    INSECTS 

As  evidence  of  practical  results  following  the  development  of  investigations 
of  dried-fruit  insects,  168  units  of  fumigable  space  are  now  in  use  in  and 
around  the  Fresno,  Calif.,  area.  The  bureau  has  been  largely  concerned,  in 
an  advisory  capacity,  with  this  development. 

Tests  have  been  made  of  the  efficacy  of  the  commonly  available  fumigants, 
as  well  as  ethyl  formate,  carbon  dioxide  with  nitrogen  in  vacuum,  and  ethylene 
oxide  beneath  asphalt-coated  canvas  for  fumigating  dried  figs.  A  new  use  for 
the  ethylene  oxide-carbon  dioxide  mixture  was  found  when  it  was  learned  that 
one-quarter  ounce  of  a  mixture  of  ethylene  oxide  and  unconsolidated  carbon 
dioxide  in  proportions  of  1  to  9,  placed  in  25-pound  boxes  of  raisins,  was  ade- 
quate to  kill  all  test  insects  at  a  cost  of  about  20  cents  per  ton  of  material. 
This  new  method  is  a  variation  of  the  individual-pack  method  of  fumigating 
raisins  in  the  packing  line  with  ethyl  formate. 

A  bait  consisting  of  a  fermenting  water  solution  of  malt  sirup,  previously 
found  useful  in  codling-moth  studies,  was  used  successfully  for  capturing 
adults  of  dried-fruit  Lepidoptera  in  vineyards,  fig  orchards,  and  storage  plants 
between  May  and  early  November.  The  baits  made  it  possible  to  secure  much 
new  and  valuable  information  about  seasonal  prevalence  of  moths  infesting 
dried  fruits  and  their  parasites.  Baits  were  made  in  the  proportion  of  one- 
half  pint  of  malt  sirup  to  1  gallon  of  water  and  were  changed  twice  a  week. 
About  30  per  cent,  or  more  than  100,000  insects,  attracted  by  the  baits,  were 
raisin  moths. 
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Examination  of  samples  of  muscat  and  Malaga  raisins  showed  that  infesta- 
tion was  light  before  the  trays  bearing  the  fruit  were  stacked  in  the  vineyards 
(done  after  drying  was  well  advanced)  but  that  samples  from  fruit  that  was 
protected  in  stacks  from  the  direct  heat  of  the  sun  were  heavily  infested,  the 
muscat  at  the  rate  of  about  28,000  larvse  per  ton  and  the  Malaga  at  the  rate  of 
about  71,000  larvse  per  ton.  The  Sultanina  (Thompson  Seedless)  samples  were 
lightly  infested. 

Samples  from  three  orchards  showed  that  the  infestation  of  moth  larvae 
was  exceedingly  low  in  figs  picked  from  trees,  indicating  that  the  raisin  moth 
and  others  begin  to  infest  the  fruit  at  a  later  stage,  since  figs  in  boxes  at 
ranch  drying  yards  were  heavily  infested. 

The  comparative  size  of  the  overwintering  population  of  the  dried-fruit  beetle 
was  determined,  as  during  the  three  preceding  years,  by  the  use  of  special  traps 
baited  with  fermenting  dried  peaches.  Between  February  17  and  May  19  about 
31,868  nitidulid  beetles  were  captured,  and  of  these  60  per  cent  were  the  dried- 
fruit  beetle.  A  prediction  of  light  to  medium  abundance  of  these  beetles  in  the 
season's  fig  crop,  based  on  the  relatively  small  size  of  the  surviving  overwinter- 
ing population,  proved  to  be  a  reliable  forecast  of  the  general  situation. 

Studies  of  the  morphology  and  biology  of  various  dried-fruit  insects  and 
repellents  are  under  way.  Progress  reports  were  prepared  and  read  before 
the  Dried  Fruit  Association  of  California,  Annual  Institute  of  Fig  Growers 
(Fresno,  November  6),  and  the  Dried  Fruit  Conference,  University  of  Cali- 
fornia (May  8).  A  publication  on  fig  insects  in  California  was  made  available 
during  the  year. 

INSECTS  AFFECTING  CURED  TOBACCO 

The  large-scale  fumigation  of  tobacco  storages,  involving  about  8,000,000 
cubic  feet  of  warehouse  space  and  about  $10,500,000  worth  of  tobacco,  mentioned 
in  last  year's  report,  has  been  repeated,  with  the  result  that  much  new  informa- 
tion on  dosage  and  effect  upon  the  cigarette  beetle  (Lasioderma  serrioorne  Fab.) 
and  the  tobacco  moth  (Epliestia  elutella  Hbn.)  has  been  secured.  Further- 
more, through  cooperation  with  firms  conducting  fumigations  not  included  in 
the  experimental  program  of  the  department,  much  added  information  of  prac- 
tical value  has  been  secured.  Large-scale  fumigations  are  still  in  progress,  and 
it  is  hoped  to  have  accumulated  by  the  end  of  the  1932  season  sufficient  infor- 
mation so  that  definite  recommendations  for  control  can  be  issued. 

Intensive  studies  of  the  biology  of  both  the  cigarette  beetle  and  the  tobacco 
moth  are  in  progress.  To  meet  the  demand  for  information  regarding  the 
newly  destructive  tobacco  moth,  a  special  publication  has  been  prepared. 

An  additional  infestation  of  the  tobacco  moth  was  discovered  June  3,  1932, 
in  a  tobacco  warehouse  in  Portsmouth.  Va.  Only  five  adult  moths  and  no 
infested  tobacco  were  found.  The  warehouse  was  immediately  fumigated  by 
the  owners,  and  it  is  hoped  that  the  infestation  was  killed  out. 

The  department  has  the  hearty  cooperation  in  these  investigations  of  the 
Tobacco  Association  of  the  United  States. 

FLOUR-MILL    INSECTS 

During  the  past  year  headquarters  for  the  investigation  of  insects  affecting 
flour  mills  were  moved  from  Manhattan,  Kans.,  to  Kansas  City,  Mo.  The  work 
was  conducted  very  much  along  the  lines  reported  upon  for  1931.  Studies  of 
the  biology  of  the  flour  beetles  Triljolium  confnsum  Duv.  and  T.  ferrugineum 
Fab.  have  been  completed  and  the  results  prepared  for  publication. 

Presumably  because  a  vast  amount  of  grain  was  carried  over  from  the  1930 
crop  and  milled  in  1931,  the  insect  condition  in  flour  mills  in  1931  was  said 
to  be  the  worst  in  the  milling  history  of  the  Southwest.  This  situation,  how- 
ever, was  promptly  met  by  fumigation.  Studies  to  determine  the  results  of 
fumigations  conducted  under  varying  conditions  as  to  fumigant.  dosage,  weather, 
and  preparation  of  mill  and  machinery  added  greatly  to  an  understanding  of 
past  failures  to  obtain  desired  results.  Special  effort  has  been  made  to  deter- 
mine, by  repeated  examinations  of  flour  samples  from  various  parts  of  milling 
equipment,  those  factors  that  hasten  or  postpone  reinfestation  of  the  mill 
following  a  satisfactory  treatment  by  heat  or  fumigation. 

BEAN   WEEVILS 

The  investigation  of  the  common  bean  weevil  and  the  cowpea  weevil  was 
continued,  with  headquarters  at  Modesto.  Calif.     Due  to  low  market  prices. 
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which  resulted  in  a  large  hold  over  of  beans  and  cowpeas  in  warehouses  and. 
on  the  farms,  and  an  unusually  hot  summer,  there  was  an  increase  of  about 
34.5  per  cent  in  the  number  of  consignments  received  from  farms  that  showed 
weevil  infestation.  The  percentages  of  consignments  showing  infestation  on 
arrival  at  the  various  warehouses  during  September  and  October,  1931,  ranged 
from  a  minimum  of  29.3  per  cent  to  100  per  cent,  with  a  general  average  of 
64.7  per  cent  for  3,532  samples  from  18  warehouses.  While  the  percentage  of 
infested  samples  representing  farm  deliveries  at  the  warehouse  was  high,  the 
percentage  of  infested  beans  and  cowpeas  making  up  the  samples  was  very  low. 
Infested  deliveries  were  fumigated.  Efforts  to  reduce  field  infestation  by 
means  of  warehouse  inspections  and  fumigations,  coupled  with  improved  stor- 
age conditions  on  the  farm,  have  not  to  date  yielded  as  promising  results  as 
anticipated. 

PEA  WEEVIL 

The  investigation  of  the  pea  weevil,  started  during  July,  1930,  at  Corvallis, 
Oreg.,  was  extended  more  intensively  to  the  Palouse  area  of  Idaho  and  Wash- 
ington by  the  establishment  of  a  substation  at  Moscow,  Idaho,  during  August,. 
1932.  Conditions  in  the  Palouse  area  being  far  different  from  those  in  the 
Willamette  Valley  of  Oregon  where  the  data  presented  in  last  year's  report 
were  obtained,  special  studies  about  Moscow  have  been  made  during  the  past 
year  concerning  the  relationship  between  harvest  loss  and  weevil  infestation. 
Harvest  loss  is-  important  in  the  control  of  the  pea  weevil,  for  each  weevily  pea 
lost  permits  one  more  weevil  to  enter  hibernation.  It  was  found  that  in 
harvesting  one  90-acre  field,  showing  30.2  per  cent  infestation,  2,194,114  peas 
were  lost  per  acre,  while  on  an  adjacent  45-acre  field,  showing  50  per  cent 
infestation,  1,169,043  peas  per  acre  were  lost.  It  was  estimated  that  on  these 
two  fields  the  loss  of  seed  due  to<  shattering  made  it  theoretically  possible  for 
85,938,570  weevils  to  escape  and  find  winter  hibernating  quarters. 

A  study  was  made  of  the  amount  of  loss  of  peas  that  resulted  from  different 
methods  of  harvesting.  The  maximum  loss  per  acre  was  found  to  be  50  per 
cent  of  the  possible  yield  on  a  field,  harvested  by  the  combine  method,  from 
which  the  peas  actually  harvested  amounted  to  690  pounds  per  acre.  The 
minimum  loss  was  7  per  cent  on  a  field  yielding  1,428  pounds  per  acre,  har- 
vested by  the  combine.  The  average  loss  for  20  fields  examined  was  33  per 
cent  of  the  possible  yield ;  the  loss  on  11  fields  averaged  29  per  cent ;  the  loss 
on  6  fields  harvested  by  mower,  rake,  and  stationary  thresher  averaged  32 
per  cent ;  whereas  the  loss  on  3  fields  harvested  by  other  methods  averaged  38 
per  cent. 

Mortality  studies  indicated  a  maximum  mortality  of  74.6  per  cent  and  a 
minimum  of  20.2  per  cent  among  weevils  in  shattered  peas  left  in  the  field. 
When  the  seeds  were  within  the  pods  the  mortality  varied  from  2  to  22.3  per 
cent.  Studies  of  mortality  under  varying  conditions  of  hibernation  are  still  in 
progress. 

Experiments  affecting  control  by  burning  stubble  and  straw  left  on  the  field 
by  the  combine,  airplane  dusting  of  fields  with  a  substance  poisonous  to  the 
adult  weevil,  deep  plowing  and  disking,  and  the  use  of  trap  strips  of  early 
planted  peas  are  under  way,  and  extensive  biological  studies  have  been  started 
both  in  Oregon  and  Idaho. 

INSECTS  AFFECTING   STORED  GRAIN 

Investigations  during  the  past  year  have  been  confined  almost  entirely  to 
experimental  control  measures.  It  was  found  that  an  excellent  distribution 
of  chloropicrin  could  be  obtained  in  an  elevator  bin  by  allowing  the  chloropicrin 
to  drop  into  the  grain  stream  as  it  entered  the  elevator  bin.  This  method  of 
application  gave  a  perfect  kill  of  gra'n  weevils  planted  in  the  bin  when  2 
pounds  of  chloropicrin  per  1,000  bushels  of  grain  were  used.  Contrary  to 
expectation,  the  discomfort  of  handling  small  quantities  of  grain  so  treated 
was  not  great. 

Preliminary  tests  were  conducted  with  a  mixture  of  1  part  of  ethylene 
oxide  and  9  parts  of  carbon  dioxide  available  for  purchase  in  steel  cyPnders. 
The  fumigant  was  applied  directly  from  the  cylinder  to  the  grain  stream 
entering  the  elevator  bin.  A  portion  of  the  grain  stream  was  made  to  pass 
through  a  section  of  galvanized-iron  piping  into  which  the  fumigant  was 
sprayed.  A  dosage  of  60  pounds  of  the  fumigant  per  1,000  bushels  gave  an 
almost  perfect  kill  of  grain  weevils.     The  expense,  at  present,  of  this  fumi- 
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gant  applied  in  this  manner  is  too  great  to  make  its  use  practical.  Tests  with 
propylene  dichloride  as  a  grain  fumigant  did  not  result  satisfactorily. 

Eggs  of  the  Angoumois  grain  moth,  the  Indian  meal  moth,  and  the  Medi- 
terranean flour  moth  were  exposed  for  3,  6,  and  24  hours,  respectively,  in  air- 
tight 1-liter  flasks  containing  1  gram  of  paradichlorobenzene  crystals  at  82°  F. 
Many  eggs  survived  the  3-hour  exposure,  but  none  survived  exposure  for  6 
and  24  hours.  Adults  of  Tribolium  confusum  and  SitopMlus  oryza  L.  were 
unable  to  survive  1  hour's  exposure  to  this  amount  of  paradichlorobenzene  at 
90°,  and  all  larvae  of  T.  confusum  succumb  after  exposure  for  5  hours,  and 
all  larvae  of  the  Mediterranean  flour  moth  after  exposure  for  2  hours. 

In  order  to  meet  numerous  inquiries,  corn  infested  with  weevils  and  stored 
in  cribs  on  the  farm  was  treated  with  carbon  monoxide  gas  from  the  exhaust 
of  an  automobile.  As  expected,  the  tests  demonstrated  that  while  carbon 
monoxide  gas  will  kill  such  warm-bodied  animals  as  rats  and  mice  infesting 
•cribs,  it  is  of  no  value  in  killing  grain  weevils. 

HOUSEHOLD  INSECTS 

Carpet  beetles,  especially  Anthrenus  vorax  Csy.,  have  been  unusually  trouble- 
some and  destructive  in  the  District  of  Columbia  during  the  past  year.  Their 
presence  in  apartment  houses,  often  among  the  finest  in  the  city,  has  caused 
concern  to  property  owners,  and  has  been  the  basis  for  lease  cancellations. 
The  department  has  attempted  to  show  that  owners  of  buildings  are  not 
necessarily  at  fault,  or  responsible,  if  household  pests  occur  in  new  apart- 
ments shortly  after  their  occupancy.  However,  treatments  applied  by  property 
owners,  as  well  as  the  experiments  conducted  by  the  department,  are  adding 
slowly  to  the  information  available  concerning  control  of  household  insects. 

INSECTS  AFFECTING  CONFECTIONS  AND  NUT  MEATS 

Insects  affecting  bagged  peanuts  in  the  shell  can  be  controlled  satisfactorily 
provided  the  warehouse  is  of  tight  construction.  Insects  in  unshelled  peanuts 
in  sacks  were  nearly  all  killed  when  fumigated  with  hydrocyanic  acid  gas  at  the 
rate  of  2  pounds  of  sodium  cyanide  per  1,000  cubic  feet  of  space.  The  peanuts 
absorbed  so  much  gas  that  it  was  necessary  to  enter  the  warehouse  in  the  morn- 
ing, after  it  had  been  closed  for  the  night,  with  caution  until  the  space  had  been 
reventilated. 

In  vault  fumigation  of  bagged  unshelled  peanuts,  a  dosage  of  25  pounds  per 
1.000  cubic  feet  of  a  mixture  of  1  part  of  ethylene  oxide  to  9  parts  of  carbon 
dioxide  for  24  hours  gave  a  satisfactory  kill  of  nut-infesting  insects.  Observa- 
tions made  by  commercial  firms  indicate  that  in  addition  to  its  insecticidal  effect, 
the  ethylene  oxide-carbon  dioxide  mixture  retards  the  development  of  molds 
in  nut  meats  for  a  considerable  time. 

INSECTS  AFFECTING  WOODWORK  OF  BUILDINGS 

The  practical  importance  of  insects  affecting  woodwork  of  all  sorts,  par- 
ticularly white  ants,  or  termites,  is  evidenced  by  the  1,650  instances  of  damage 
brought  to  the  attention  of  the  department  during  the  past  year.  Exaggerated 
accounts  of  termite  damage  and  worthless  or  unproven  remedies  exploited  by 
commercial  operators  have  led  the  department  to  issue  press  notices  warning 
the  public  that  structural  repairs  are  the  only  permanent  remedial  measures. 
Investigations  have  shown  that  even  in  the  far  South  the  danger  of  collapse  of 
buildings  because  of  termite  damage  is  remote. 

Experiments  in  termite-proofing  of  buildings,  involving  tests  of  various  chemi- 
cals used  for  poisoning  the  soil  and  impregnating  natural  or  composition  woods, 
are  in  progress.  Of  special  interest  are  those  being  conducted  in  cooperation 
with  the  Forest  Products  Laboratory  on  Barro  Colorado  Island,  Canal  Zone, 
Panama,  in  which  structures  large  enough  for  rest  houses  are  used. 

A  third  progress  report  on  the  international  termite  exposure  tests  being  con- 
ducted simultaneously  in  Australia,  Hawaii,  Panama,  and  South  Africa  was 
presented  (January,  1932)  before  the  annual  meeting  of  the  American  Wood 
Preservers'  Association.  Cooperation  with  the  termite  investigations  committee 
of  the  University  of  California  has  been  continued  and  certain  portions  of  the 
final  report  of  the  committee  have  been  prepared  by  the  department. 

Studies  on  the  biology  of  the  Lyctus  and  anobiid  powder-post  beetles,  as  well 
as  the  wharf  borer  (Nacerdes  melanura  L.),  and  the  old  house  borer  (Hylo- 
trupes  bajulus  L.)  have  been  continued  during  the  year  and  data  assembled  for 
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publication.  In  cooperation  with  the  Naval  Research  Laboratory  studies  on 
the  practicability  of  microphones — based  on  new  principles — for  field  use  in 
detecting  wood  borers  in  wood  have  been  carried  on.  Microphones  developed 
by  certain  commercial  laboratories  have  not  proved  practical  for  such  field  use. 

INSECTS  AFFECTING  MAN  AND  ANIMALS 

Investigations  of  insects  affecting  man  and  animals  have  been  continued 
under  the  direction  of  F.  C.  Bishopp. 

SCREW-WORM  FLY  AND  OTHER  BLOWFLIES 

The  principal  activity  under  this  head  has  been  the  continuation  of  the 
large-scale  range  trapping  experiment  in  Menard  County,  Tex.  The  area  serv- 
iced by  661  flytraps  comprises  154,879  acres.  The  results  of  the  trapping  are 
checked  month  by  month  by  comparison  with  a  similar  area  comprising  144,860 
acres  in  which  no  traps  are  used.  The  abundance  of  all  species  of  flies  in  the 
trapped  area  has  been  reduced  approximately  70  per  cent  as  compared  with  the 
untrapped  area.  Likewise  the  number  of  screw-worm  cases  in  animals  in  the 
trapped  area  has  been  reduced  approximately  51  per  cent  as  compared  with  the 
untrapped  area.  A  systematic  study  of  all  screw-worm  cases  in  the  two  areas 
is  being  made,  with  a  view  to  determine  the  predisposing  causes  of  screw- 
worm  injury  in  all  classes  of  domestic  animals  within  the  territory  in  question. 
It  is  believed  that  such  information  will  furnish  the  basis  for  recommendations 
for  changes  in  range  practice  which  will  prevent  an  appreciable  percentage  of 
screw-worm  cases. 

Studies  of  the  many  factors  affecting  the  efficiency  of  our  standard  flytraps 
have  been  continued,  as  have  also  those  relating  to  the  development  of  larger 
traps  designed  to  reduce  the  labor  required  to  service  the  standard  traps  and  to 
dispose  of  carcasses  on  the  range,  and  to  encourage  the  development  of 
parasites  and  other  enemies  of  the  screw  worm. 

Directed  from  the  Uvalde,  Tex.,  laboratory,  a  survey  to  determine  the  dis- 
tribution and  regional  and  seasonal  abundance  of  the  various  parasites  and 
predators  attacking  the  screw  worm  and  other  blowflies  has  been  undertaken. 
Parasite  status  jars  were  exposed  in  many  parts  of  the  country  in  cooperation 
with  other  workers  in  the  Division  of  Insects  Affecting  Man  and  Animals. 
This  survey  has  shown  certain  parasites  to  be  rather  widely  distributed,  while 
others  are  very  much  restricted  in  their  geographical  range.  It  has  also  indi- 
cated that  the  larval  parasites  Alysia  ridibunda  Say  and  Xyalosema  spp.  may 
be  utilized  in  screw-worm  control.  The  relationship  of  most  of  the  parasites 
and  predators  to  the  screw-worm  problem  is  little  understood,  but  these  field 
surveys  and  laboratory  experiments  are  providing  much  useful  information 
along  this  line. 

CATTLE    GRUBS 

Cooperation  with  the  Bureau  of  Animal  Industry  in  area-control  experiments 
has  been  continued.  New  insecticides  for  killing  grubs  in  the  backs  of  cattle 
have  been  tested  and  considerable  biological  data  secured.  Recent  experimental 
work  having  shown  that  copper  fed  to  insects  has  a  tendency  to  prevent  forma- 
tion of  fat  bodies,  and  thus  interfere  with  normal  development,  a  test  lias  been 
made  of  the  effect  upon  grubs  of  feeding  a  moderate  amount  of  copper  in  the 
form  of  copper  sulphate  to  infested  animals.  The  amount  of  copper  in  both 
the  cattle  and  the  grubs  was  increased  considerably  above  the  normal,  with  no 
apparent  effect  on  either. 

The  idea  is  widely  held  that  sprays  commonly  used  against  various  flies 
which  annoy  cattle  are  effective  against  cattle  grubs.  Experiments  were  con- 
ducted on  dairy  cattle  with  two  of  the  types  of  oil  sprays  most  commonly  used. 
These  sprays  were  applied  once  each  day.  Half  of  each  herd  was  left  un- 
sprayed  as  a  check.  The  following  spring  there  was  no  apparent  reduction  in 
the  number  of  grubs  in  the  group  which  had  been  sprayed. 

Investigations  relative  to  the  natural  control  of  cattle  grubs  in  the  Red 
River  Valley  of  the  North  indicate  that  the  presence  of  an  excess  of  soil 
moisture  is  the  important  factor  responsible  for  the  scarcity  of  cattle  grubs  in 
this  area.  This  moisture  condition  is  brought  about  largely  by  the  heavy  soil 
types  and  level  land  characteristic  of  the  area. 
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HORSE  BOTS 

Biological  studies  of  the  three  species  of  horse  bots  prevalent  in  the  Middle 
West  has  been  under  way  during  the  past  year,  and  informal  cooperation  with 
State  authorities  in  Illinois  and  Iowa  in  conducting  county  control  campaigns 
has  been  maintained. 

REINDEER  INSECTS 

The  investigation  of  the  reindeer  bots  which  cause  heavy  losses  to  the  rein- 
deer industry  in  Alaska  was  temporarily  discontinued  at  the  close  of  the  cal- 
endar year  1931  because  of  curtailment  in  available  funds.  This  work  has 
been  under  way  for  three  seasons  in  cooperation  with  the  Territory  of  Alaska. 
Much  necessary  information  has  been  gained  as  to  the  life  history  and  habits 
of  the  two  species  of  flies  concerned.  No  satisfactory  method  of  control, 
however,  has  been  developed  as  yet.  Tests  of  insecticides  applied  by  high- 
pressure  spray  guns  did  not  give  very  encouraging  results,  and  the  treatment 
of  the  practically  wild  herds  at  the  proper  time  presents  many  practical  diffi- 
culties. Experiments  with  artificial  shade  as  a  method  of  preventing  infesta- 
tion likewise  proved  this  idea  impractical. 

Pasture-rotation  tests  were  carried  out  on  a  moderate  scale,  but  it  was 
found  impossible  to  control  all  animals  by  herding,  and  apparently  the  flies 
can  travel  long  distances  in  search  of  the  deer. 

This  problem  is  of  so  much  importance  to  the  owners  of  reindeer  herds  that 
further  efforts  to  find  a  solution  should  be  made  when  economic  conditions 
are  more  favorable. 

EYE  GNATS 

Considerable  progress  has  been  made  in  developing  methods  for  control  of 
eye  gnats  (Hippelates  spp.)  breeding  in  southeastern  California,  by  modified 
cultural  practices.  In  a  previous  report  mention  was  made  of  the  establish- 
ment of  the  fact  that  these  pests  breed  promiscuously  in  decaying  organic 
material.  Since  1930  a  large  series  of  experimental  plats  have  been  main- 
tained. Studies  have  been  made  on  these  plats  during  this  period  to  deter- 
mine the  effect  of  different  cultural  methods  and  crops  on  the  breeding  of  eye 
gnats.  These  studies  indicate  that  a  reduction  in  breeding  as  high  as  75  to 
90  per  cent  may  be  secured  by  cutting  and  raking  vegetation  from  soil  before 
it  is  plowed.  At  no  time  of  the  year  or  under  any  condition  is  there  indicated 
to  be  any  considerable  number  of  eggs  deposited  in  cultivated  soils  10  days  or 
more  after  soils  are  worked  or  after  soils  are  firmed  down.  It  is  further  indi- 
cated that  heavy  soiling  crops  can  be  turned  under  or  heavy  applications  of 
manure  made  during  January  and  February  and  the  soil  given  shallow  (2  to 
3  inch)  cultivation  during  the  remainder  of  the  year  without  inducing  heavy 
eye-gnat  breeding. 

Experiments  have  been  continued  with  types  of  traps  and  baits  suitable 
for  capturing  the  adult  gnats.  Liver,  water,  and  urea  has  been  found  to  make 
a  cheap  and  effective  bait.  In  cooperation  with  the  local  abatement  associa- 
tion a  series  of  gnat  traps  has  been  operated  over  a  considerable  area.  This 
work  has  shown  as  a  result  a  material  decrease  in  the  abundance  of  eye  gnats 
and  a  marked  reduction  in  the  number  of  cases  of  eye  diseases  and  the  per- 
sistence of  such  cases  as  still  occur.  This  benefit  has  been  especially  noticeable 
in  the  schools,  where  the  eye  trouble  has  seriously  interfered  with  school  work. 
A  marked  reduction  in  eye-gnat  breeding  has  been  apparent  throughout  the 
trapped  area  as  compared  with  the  same  area  which  was  trapped  the  previous 
year.  It  has  been  found  that  practically  all  of  the  gnats  caught  in  the  traps 
are  females. 

MOSQUITOES 

The  small  field  force  attached  to  the  laboratory  at  Portland,  Oreg.,  has 
continued  to  push  vigorously  the  biological  and  control  studies  of  the  mosquitoes 
of  Oregon  and  Washington.  So  far  as  it  has  been  possible  to  do  so,  surveys 
have  been  made  of  the  areas  most  affected  by  these  pests.  In  the  vicinity  of 
Portland  the  field  survey  of  breeding  areas  was  supplemented  with  observations 
and  photographs  from  airplane.  From  these  data  rather  accurate  maps  of  the 
extensive  mosquito-breeding  places  have  been  prepared. 
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To  facilitate  oiling  and  draining  operations  and  to  study  the  effect  on  mos- 
quito breeding  of  removal  of  vegetation  from  over  and  around  breeding  areas, 
extensive  clearing  operations  were  carried  out  on  the  Columbia  River  bottoms 
in  cooperation  with  the  Portland  Civic  Emergency  Committee.  Some  1.800 
acres  of  willow  flats  were  cleared,  utilizing  "  unemployed  "  labor  to  the  extent  of 
nearly  13,000  man-days.  This  operation  was  found  to  greatly  reduce  the  extent 
of  mosquito  breeding,  and  oiling  was  greatly  facilitated  by  it. 

Various  civic  organizations  in  the  two  States  have  sought  the  advice  and 
counsel  of  the  laboratory  staff  concerning  mosquito  control.  "Wherever  possible 
such  requests  have  been  complied  with.  Active  cooperation  with  the  Portland 
Chamber  of  Commerce  in  the  local  mosquito-control  program  has  been 
maintained. 

At  the  Orlando,  Fla.,  laboratory  a  mosquito  survey  of  Florida  has  been 
started  and  information  gathered  on  the  occurrence  and  abundance  of  the  dif- 
ferent species  encountered,  with  special  reference  to  the  anopheline  mosquitoes. 
The  biological  studies  of  the  pest  mosquito  Mansonia  perturbans  Walk,  have 
been  continued,  and  an  article  dealing  with  the  facts  determined  to  date  has 
been  published.  Officers  of  a  number  of  State  and  county  mosquito-control 
organizations  have  been  aided  by  demonstrations  by  bureau  workers  as  to  how 
and  where  to  find  the  larvae  of  this  species.  Heretofore  mosquito-control 
agencies  have  been  greatly  handicapped  by  their  inability  to  find  the  breeding 
places  of  this  troublesome  pest. 

Considerable  attention  has  been  given  to  the  testing  of  various  insecticides 
designed  to  kill  mosquito  larvae  in  their  breeding  places.  The  tests  of  colloidal 
Paris  green  indicate  that  an  abundance  of  food  in  the  water  keeps  the  larvae 
from  ingesting  a  lethal  amount  of  the  poison,  and  that  newly  hatched  larvae 
are  more  susceptible  than  older  ones.  Tests  of  various  Paris  green  mixtures 
have  been  made  on  several  species  of  mosquito  larvae  in  the  Northwest,  but  none 
of  them  has  given  results  which  indicate  practical  value. 

The  mosquito  problem  on  the  Delaware-Maryland- Virginia  peninsula  and 
on  the  west  side  of  Chesapeake  Bay  is  so  serious  as  to  interfere  with  the 
proper  development  of  that  territory.  At  the  request  of  citizens  of  the  three 
States  concerned  a  survey  of  mosquito  conditions  was  begun  during  the  sum- 
mer of  1932  in  cooperation  with  the  experiment  stations  of  these  States.  The 
plan  is  to  determine  by  means  of  mechanical  traps  what  mosquitoes  are  most 
prevalent  in  different  districts,  and  their  seasonal  occurrence.  During  the 
summer  at  least  25  different  species  of  mosquitoes  have  been  captured  and 
much  has  been  learned  of  their  relative  importance. 

SAND   FLIES 

Substantial  progress  has  been  made  in  the  investigations  of  sand-fly  {CulU 
co ides  spp.)  habits,  life  history,  and  control.  Some  of  the  more  important 
findings  are  now  in  course  of  publication.  It  has  been  determined  that  breeding 
of  some  of  the  more  troublesome  species  is  concentrated  in  shady  areas  of 
marsh  and  that  the  larvae  congregate  in  drainage  ditches  which  do  not  function 
properly.  Where  ditches  are  well  drained,  the  action  of  the  tides  appears  to 
carry  the  larvae  out  to  sea.  This  indicates  the  possibility  of  correlating  drain- 
age operations  for  salt-marsh  mosquito  control  with  sand-fly  control  work. 
The  larvae  of  sand  flies  require  from  six  months  to  a  year  for  development  at 
Charleston,  S.  C.  The  pupal  period  ranges  from  four  to  seven  days.  The 
long  period  required  for  larval  development  suggests  that  long  intervals  may 
be  allowed  to  elapse  between  treatments  for  control. 

During  the  year  a  large  sprayer  truck  has  been  used  in  testing  insecticides 
in  control  of  sand  flies  breeding  in  the  salt  marshes  near  Charleston.  A 
waste  product  obtained  during  the  process  of  creosoting  pine  timber  has  been 
found  to  be  toxic  to  sand-fly  larvae.  It  consists  of  water  and  pine  sap  with  a 
small  content  of  creosote  oil.  It  is  known  as  creosoted  pine  sap.  It  kills 
sand-fly  larvae  almost  instantly  in  dilutions  of  1  to  1.500  parts  of  water.  By 
adding  5  per  cent  of  crude  phenols  the  toxicity  is  increased  so  that  sand-fly 
larvae  are  killed  with  dilutions  of  approximately  1  part  in  10.000  parts  of  salt 
water.  This  modification  of  the  creosoted  pine  sap  is  known  as  phenolized 
pine  sap.  It  will  be  useful  in  locations  where  it  is  difficult  to  transport  large 
quantities  of  creosoted  pine  sap. 

At  the  close  of  the  fiscal  year  the  laboratory  for  the  investigation  of  sand 
flies  was  moved  from  Charleston,  S.  C,  to  Savannah,  Ga.,  as  it  is  believed  that 
the  latter  location  furnishes  better  facilities  for  the  continued  study  of  the 
problem. 
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THE  USE  OF  BLOWFLY  MAGGOTS  IN  BONE  SURGERY 

The  discovery  a  few  years  ago  that  certain  species  of  blowfly  maggots  could 
be  used  to  advantage  in  the  treatment  of  osteomyelitis  (human  bone  infection) 
enlarged  our  conception  of  the  useful  properties  of  insects.  A  matter  of  such 
vital  importance  to  the  health  of  several  thousand  sufferers  from  this  disease 
in  the  United  States  laid  upon  us  the  obligation  to  investigate  thoroughly  such 
properties  of  insects  as  could  be  used  in  the  healing  of  wounds  and  to  determine 
the  proper  and  safe  method  for  such  use.  A  laboratory  for  the  study  of  this 
subject  has  been  established  in  Washington. 

One  of  the  first  considerations  was  to  devise  a  satisfactory  method  of  rearing 
maggots  in  the  laboratory  throughout  the  year,  and  another  important  objective 
was  to  produce  maggots  free  from  bacteria  so  they  could  be  used  safely  in 
human  wounds.  Both  of  these  objectives  have  now  been  attained.  The  infor- 
mation necessary  to  produce  sterile  maggots  throughout  the  year  has  been 
made  available  to  biological  and  medical  technicians  through  mimeographed 
circulars  and  an  article  published  in  a  technical  journal.  Requests  are  received 
at  times  from  other  laboratories  for  aid  in  their  rearing  problems.  Techni- 
cians visit  the  laboratory  and  are  shown  in  detail  the  cultural  methods  which 
have  been  developed.  The  laboratory  is  equipped  to  produce  sterile  maggots 
on  a  moderate  scale  for  continuous  experimental  use  in  either  human  or  animal 
wounds  or  in  technical  research. 

Experiments  upon  methods  of  increasing  the  productivity  of  flies  by  means 
of  suitable  foods  and  physical  conditions  are  now  being  made.  The  laboratory 
has  been  meeting  the  occasional  requests  of  other  laboratories  for  flies  to 
enable  them  to  start  up  colonies  of  their  own.  In  order  to  keep  a  supply  on 
hand  in  cold  storage  it  has  been  necessary  to  find  out  the  most  suitable  tem- 
perature and  life-history  stage  for  holding  over.  Experimental  results  show 
that  prepupse  can  be  held  in  the  refrigerator  at  40°  to  42°  F.  for  three  to  four 
months  and  upon  removal  will  develop  into  satisfactory  colonies  of  flies. 

Substantial  progress  has  been  made  in  a  study  of  how  blowfly  maggots  bring 
about  disinfection  of  the  wound  in  treatment  of  osteomyelitis.  Under  the 
maggot  treatment  disinfection  takes  place  rapidly.  The  laboratory  investiga- 
tions indicate  that  the  maggots  are  able  to  destroy  bacteria  by  digestion  and 
that  destruction  takes  place  mainly  in  the  mid-stomach.  Maggots  were  also 
found  to  hasten  disinfection  of  the  wound  through  their  scavengering  effect  by 
consuming  large  quantities  of  the  necrotic  tissue  in  the  wound. 

BEE  CULTURE 

The  Division  of  Bee  Culture  is  under  the  direction  of  James  I.  Hambleton, 
with  headquarters  at  Somerset,  Md.,  and  with  three  field  laboratories — the 
intermountain  laboratory,  Laramie,  Wyo. ;  the  southern  laboratory,  Baton 
Rouge,  La. ;  and  the  Pacific  coast  laboratory,  Davis,  Calif. 

The  work  of  this  division  covers  all  phases  of  apiary  management  and  honey 
and  wax  production,  and  also  bees  as  aids  to  crop  production  in  their  role  as 
cross-fertilizers  of  many  plants. 

TECHNICAL  STUDIES 

The  artificial  fertilization  of  queen  bees  reported  on  last  year  has  been  con- 
tinued and  the  technic  much  improved.  This  type  of  fertilization  now  seems 
to  be  fully  successful  and  is  believed  to  represent  an  important  contribution  to 
the  commercial  breeding  of  the  honeybee  and  also  particularly  by  giving  exact- 
ness to  hybridization  work  having  as  its  object  the  production  of  stronger  and 
more  productive  bee  types.  As  a  preliminary  to  such  hybridizing  a  careful 
study  has  been  made  of  the  available  characteristics  of  bees,  including  the 
color  pattern  of  workers,  drones,  and  queens,  and  also  important  anatomical 
details,  such  as  tongue  lengths  and  other  measurements. 

A  study  was  made  at  Somerset  of  the  secretion  of  nectar  by  the  tuliptree  or 
tulip  poplar  (Liriodendron  tulipifera).  Daily  observations  were  made  from 
May  17  to  28,  and  the  average  amount  of  nectar  per  blossom  was  found  to  be 
1.54  grams.  With  this  figure  as  a  basis,  a  rough  estimate  indicated  that  a 
tulip-poplar  tree  12  to  14  years  old  would  secrete  in  the  neighborhood  of  8y2 
pounds  of  nectar  during  the  blossoming  period.  The  nectar  is  apparently  avail- 
able before  the  blossom  opens  and  the  bees  enter  the  partly  open  blossoms 
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and  at  this  time  unquestionably  do  a  more  thorough  job  of  pollinating  the 
flower  than  would  be  the  case  in  a  fully  opened  blossom.  The  moisture  and 
solids  in  the  nectar  were  calculated  throughout  the  period  of  the  observation. 

POLLINATION   STUDIES 

Studies  of  pollination  of  clover  by  the  honeybee  have  been  continued  from 
last  year  at  Holgate.  Ohio,  in  cooperation  with  the  Bureau  of  Plant  Industry, 
particular  attention  being  given  to  the  second  bloom  of  red  clover.  It  was 
found  that  a  majority  of  the  honeybees  working  on  this  plant  were  collecting 
pollen  rather  than  nectar  and  also  that,  with  the  exception  of  the  early  morning 
hours,  the  number  of  honeybees  in  any  given  field  of  red  clover  in  the  vicinity 
of  the  experimental  colonies  greatly  outnumbered  all  other  insects.  That  the 
honeybee  is  of  great  importance  in  the  pollination  of  red  clover  would  seem 
to  be  clearly  indicated. 

The  specific  use  of  package  or  small  bee  colonies  for  the  pollination  of 
orchard  fruits  was  discussed  in  some  detail  last  year,  and  in  view  of  the 
demand  for  bees  for  such  pollination  a  study  was  undertaken  in  California 
and  Oregon  of  the  results  of  pollination,  both  from  the  standpoint  of  the 
orchard  grower — namely,  fruit  production — and  from  the  standpoint  of  the 
beekeeper  in  relation  to  cost  and  losses  involved  in  the  rental  of  colonies.  One 
outcome  was  the  determination  that  in  some  of  the  important  fruit-producing 
districts  of  California  and  Oregon  one  colony  to  every  7%  acres  of  fruit  is 
satisfactory,  whereas  it  was  previously  thought  necessary  to  have  one  colony 
to  an  acre  of  fruit. 

DISEASES   OF   BEES 

The  study  of  the  possible  carriage  of  bee  diseases  of  the  foulbrood  type  in 
honey  has  been  continued.  In  connection  with  this  work  a  spore-forming  bacil- 
lus has  been  isolated  and  cultured  which  is  believed  to  be  the  causative  organ- 
ism in  a  new  disease  prevalent  in  parts  of  Florida  and  Georgia.  Morphologi- 
cally and  culturally,  this  organism  appears  to  be  related  to  Bacillus  aluei,  the 
spore-bearing  bacillus  present  in  European  foulbrood.  In  cooperation  with  the 
States  of  Florida  and  Georgia  a  temporary  laboratory  to  study  this  new  disease 
was  established  at  Thornasvilie.  Ga.  It  is  proposed  to  call  this  disease  para- 
foulbrood  and  the  bacterium  Bacillus  para-alvei.  Preliminary  investigations 
indicate  that  it  can  be  controlled  by  the  same  methods  employed  for  American 
foulbrood. 

An  investigation  has  been  started  of  an  abnormal  death  of  adult  bees  to 
which  the  term  "  paralysis  "  has  been  given.  The  indications  are  that  it  is  an 
infectious  disease  transmittable  by  adult  bees.  Neither  the  food  nor  the  queen 
appear  to  be  directly  responsible,  nor  apparently  is  the  disease  readily  trans- 
mitted to  healthy  colonies  by  combs  of  brood  or  food  stores,  provided  all 
infected  adult  bees  are  removed. 

ECONOMIC   STUDIES 

A  study  of  the  cost  of  production  of  honey,  undertaken  in  1930-31.  has  been 
discontinued  owing  to  shortage  of  funds.  Although  incomplete,  these  studies 
have  yielded  valuable  information  relative  to  the  effectiveness  and  cost  of 
different  methods  of  wintering  bees,  disease  control,  and  other  cost  figures  which 
up  to  this  time  have  been  practically  unavailable. 

The  Pacific  Coast  Bee  Culture  Field  Laboratory.  Davis.  Calif.,  in  cooperation 
with  the  Giannini  Foundation  of  the  University  of  California,  has  practically 
completed  a  survey  of  the  production,  distribution,  and  consumption  of  Cali- 
fornia honey.  It  includes  data  on  the  exports  of  honey  from  the  Pacific  Coast 
and  intermountain  States  and  also  exports  from  Hawaii.  Data  have  also  been 
obtained  on  the  production  and  distribution  of  honey  from  such  regions  as 
Canada.  New  Zealand.  South  America,  and  Central  America  which  comes  into 
competition  with  the  Pacific  coast  honey  in  world  markets. 

MISCELLANEOUS 

The  accumulation  of  data  has  been  continued  on  the  distribution  and  im- 
portance of  honey  plants  in  the  Southern  States.  Similar  records  also  are  being 
collected  for  the  principal  honey-producing  plants  in  the  United  States,  classi- 
fied according:  to  resrions. 
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Studies  of  flight  range  of  bees  have  been  previously  reported,  based  on  a 
small  number  of  colonies  only.  During  the  past  year  such  studies  have  in- 
cluded a  considerable  number  of  colonies.  In  one  experiment  some  35  colonies 
were  located  approximately  a  mile  and  a  half  from  the  source  of  nectar,  while 
some  31  colonies  were  located  so  as  to  be  completely  surrounded  to  a  distance 
of  a  mile  or  more  by  the  source  of  nectar.  The  first  series  made  an  average 
gain  of  approximately  43  pounds,  while  those  located  in  the  midst  of  the  source 
of  honey  showed  an  average  gain  of  some  72  pounds.  This  type  of  work  was 
repeated  with  similar  results  at  another  apiary. 

The  poisoning  of  bees  by  buckeye  on  the  Pacific  coast  has  been  referred  to 
in  other  reports.  A  method  of  minimizing  such  losses,  suggested  by  the  Pacific 
Coast  Bee  Culture  Field  Laboratory,  is  now  being  tried  by  a  number  of  com- 
mercial beekeepers.  It  seems  that  there  are  about  15,000,000  acres  upon  which 
buckeye,  which  is  detrimental  to  bees  because  of  the  resulting  depopulation  of 
colonies,  grows  abundantly.  On  the  other  hand,  there  is  evidence  to  indicate 
that  in  this  vast  area  honey  can  be  produced  in  commercial  quantities ;  and,  as 
indicating  a  means,  it  has  already  been  found  that  certain  hybrid  bees  appear 
resistant  to  the  poison.    Incidentally  buckeye  honey  is  not  poisonous  to  humans. 

TAXONOMY  AND  INTERRELATIONS  OF  INSECTS 

TAXONOMY 

The  investigations  under  this  unit  have  continued  under  the  direction  of 
Harold  Morrison. 

In  previous  reports  I  have  called  attention  to  the  large  amount  of  service 
work  that  is  performed  by  specialists  attached  to  this  section,  namely,  the 
identifications  of  insects  in  all  orders  for  all  branches  of  the  Government 
service,  State  experiment  stations,  colleges  and  universities,  and  other  agencies 
and  persons  working  with  or  interested  in  economic  and  other  phases  of  insects. 
It  may  be  pointed  out  again  that  the  accurate  or  specific  determination  of  any 
insec/  pest,  new  or  old,  is  necessarily  the  first  step  in  its  investigation  and  is 
the  key  that  opens  up  its  relation  to  information  and  literature  that  may  be 
available.  The  increase  in  demand  for  this  type  of  work  has  been  so  pro- 
nounced during  the  past  two  years  as  to  place  a  very  heavy  burden  on  the 
present  staff,  and  has  lessened  the  fundamental  research  work  on  insect  classi- 
fication which  is  much  needed.  It  is  realized  that  under  present  economic 
conditions  the  remedy  for  this  situation  must  necessarily  be  postponed.  As  an 
indication  of  the  volume  of  work  of  identification  referred  to  for  the  fiscal 
year  1932,  it  may  be  noted  that  a  total  of  25,736  identifications  were  made 
during  that  year,  as  compared  with  17,430  made  during  the  fiscal  year  1931. 

Attention  may  also  be  called  to  the  fact  that  the  specialists  in  the  different 
classes  or  groups  of  insects  are  called  upon  to  give  critical  examination  to 
bureau  manuscripts  for  the  purpose  of  checking  on  identifications  of  insects 
concerned,  and  particularly  to  insure  the  use  of  the  latest  scientific  designa- 
tions. 

The  fundamental  research  work  of  this  section,  namely,  describing  insects 
and  preparing  monographs  of  groups  with  tables  facilitating  identification, 
results  every  year  in  the  publication,  through  appropriate  scientific  and  techni- 
cal channels  within  and  outside  the  department,  of  a  very  large  number  of 
papers,  totaling  for  the  fiscal  year  1932  some  31;  and  27  additional  papers 
have  been  completed. 

INSECT  PEST  SURVEY  AND  PUBLIC  RELATIONS 

This  work  has  continued  under  the  direction  of  J.  A.  Hyslop. 

INSECT   BEST    SUE  VET 

The  insect  pest  survey,  through  collaboration  with  the  official  entomologists 
of  the  several  States,  our  insular  possessions,  Canada,  Mexico,  Guatemala,  Costa 
Rica,  Cuba,  Haiti,  and  Brazil,  has  continued  to  collect  information  on  insect 
distribution  and  abundance  throughout  the  United  States  and  neighboring 
countries,  and  has  issued  each  month  to  entomological  and  other  agencies  asso- 
ciated with  entomological  work  a  report  on  current  insect  conditions.  It  has 
furnished,  also,  individual  information  on  specific  pests  to  the  workers  of  the 
Bureau  of  Entomology,  the  entomologists  in  10  States,  and  the  Bureau  of  Plant 
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Quarantine — information  that  has  enabled  them  to  decide  on  the  relative  im- 
portance of  supposedly  new  nests. 

During  the  fiscal  year  1932  the  survey  received  over  20,000  notes  on  domestic 
insect  conditions.  These  added  nearly  400  genera  and  2,790  species  to  the  5,700 
genera  and  14,600  species  already  in  the  records.  There  have  now  been  re- 
ported, as  of  more  or  less  economic  importance,  over  17,000  species  of  insects 
representing  6,000  genera  in  this  country  alone.  During  the  year  there  Were 
added  to  the  foreign  insect  pest  record  7,800  notes,  bringing  this  record  up  to 
9,000  species  in  over  4,000  genera.  The  total  file  on  June  30,  1932,  contained 
159,600  notes  on  26,450  species  of  insect  pests. 

PUBLIC   RELATIONS 

The  public  relations  project  of  this  section,  through  three  subject-matter  spe- 
cialists in  entomology  working  in  cooperation  with  the  extension  personnel  of 
the  several  States,  has  organized  fruit-spray  services  in  four  new  States,  and 
vegetable-spray  service  in  two  additional  States.  Campaigns  have  been  started 
for  the  eradication,  over  limited  areas,  of  horse  botflies  in  Virginia,  and  assist- 
ance has  been  given  to  a  state-wide  campaign  for  the  eradication  of  these  pests 
in  Iowa.  The  extension  specialists  of  the  bureau  have  assisted  also  in  organiz- 
ing a  mosquito-eradication  campaign  to  be  carried  on  jointly  with  the  States  of 
Maryland,  Delaware,  and  Virginia.  This  campaign  does  not  contemplate  the  use 
of  Federal  funds  or  personnel. 

Through  this  section  the  bureau  has  prepared  material  for  film-strip  lectures 
on  insects,  and  during  the  year  these  have  been  taken  with  portable  projectors 
to  the  States  to  be  used  in  visual  education  on  insect-pest  control  throughout 
much  of  the  Cotton  Belt  and  in  some  of  the  East  Central  States.  The  extension 
service  of  the  bureau  has  further  been  instrumental  in  encouraging  county 
agents  and  other  extension  workers  in  maintaining  reference  libraries  of  ento- 
mological bulletins,  and  has  furnished  these  workers  with  lists  of  bulletins  and 
sources  of  supply.  A  new  outline  plan  of  work  has  been  carried  to  the  States 
which  has  materially  improved  the  subject-matter  work  in  entomology.  In  the 
grasshopper-stricken  Northwest,  particularly  in  North  Dakota,  very  material 
assistance  has  been  rendered  in  the  control  campaigns  and  in  organizing  for  this 
type  of  work  for  next  year  if  later  conditions  indicate  that  such  will  be 
necessary. 

INSECT  PHYSIOLOGY  AND  TOXICOLOGY 

The  centralization  of  certain  basic  investigations,  in  the  general  field  of 
physiology  and  toxicology  of  insects,  at  the  Takoma  Park,  Md.,  station  was  re- 
ferred to  last  year,  and  an  outline  was  given  of  the  different  activities  under 
this  section.  An  important  phase  of  the  work  has  been  the  carrying  out  of  tests 
on  new  insecticides  prepared  by  the  Bureau  of  Chemistry  and  Soils ;  also  basic 
studies  of  the  action  of  stomach  poisons,  of  tropisms  of  insects,  and  research 
studies  on  insect  nutrition.  Some  of  the  important  results  of  this  work  are 
referred  to  below.  This  station  has  been  under  the  general  direction  of  Frank 
L.  Campbell,  who  has  been  particularly  concerned  with  the  study  of  toxicology 
of  stomach  poisons  and  with  the  tests  of  various  new  insecticides.  N.  B. 
Mclndoo  has  been  conducting  the  studies  on  tropisms  and  sense  organs  of  in- 
sects, and  D.  E.  Fink  on  the  metabolism  of  insects  in  relation  to  food  elements 
and  also  studies  on  the  distribution  of  arsenic  in  the  bodies  of  insects  as  indicat- 
ing where  the  toxic  action  takes  place. 

TESTS  OF  INSECTICIDES 

The  tests  here  reported  refer  to  insecticides  prepared  by  the  Bureau  of 
Chemistry  and  Soils. 

Tests  against  house  flies  of  alcoholic  solutions  of  rotenone  and  13  derivatives 
of  it  showed  that  rotenone  was  more  toxic  than  these  derivatives,  that  dihy- 
drorotenone  was  nearly  as  toxic  as  rotenone,  followed  by  rotenone  hydrochloride 
and  acetyl  rotenone,  and  that  the  other  10  derivatives  were  relatively  nontoxic. 

Tests  against  the  house  fly  of  dusts  of  derris  root  and  of  rotenone  showed 
that  this  species  is  killed  by  extremely  small  quantities  of  both  dusts.  Com- 
parative tests  of  powdered  derris  root  and  of  the  same  root  from  which 
rotenone,  etc.,  had  been  extracted  showed  that  thoroughly  extracted  root  was 
not  toxic  to  house  flies.     The  method  of  dusting  house  flies  developed  for  this 
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work  was  also  applicable  to  the  testing  of  pyrethrum  powder  and  was  given 
further  study  by  one  of  the  manufacturers  of  pyrethrum  insecticides. 

Comparative  tests  of  alcoholic  solutions  of  the  pyrethrins  and  rotenone 
showed  that  the  former  has  a  more  rapid  effect  on  house  flies,  but  that  the 
insecticidal  value  of  the  latter  is  greater. 

Rotenone  when  sprayed  in  alcoholic  solution  on  house  flies  proved  to  act 
as  a  contact  poison  in  a  manner  not  yet  understood.  It  had  no  effect  on  house 
flies  when  administered  in  suspension  by  mouth,  nor  did  it  have  any  effect  in 
the  vapor  phase  at  room  temperature. 

Some  of  the  foregoing  results  and  all  information  available  on  the  insecticidal 
value  of  rotenone  were  published  in  multigraphed  form  for  the  information  of 
entomologists. 

TOXICOLOGY  OF  STOMACH  POISONS 

The  so-called  sandwich  method  was  used  to  study  the  effect  of  calcium 
hydroxide,  calcium-casein  spreader,  precipitated  sulphur,  dry  Bordeaux  mixture, 
and  hydrated  ferric  oxide  on  the  toxicity  of  acid  lead  arsenate  for  the  fourth- 
instar  silkworm.  No  remarkable  effect  was  produced  by  any  of  these  sub- 
stances. It  is  fairly  certain,  however,  that  calcium  hydroxide  and  calcium- 
casein  spreader  increase  the  toxicity  of  acid  lead  arsenate  when  mixed  with  it 
in  approximately  equal  proportions  by  weight.  The  indications  are  that  precipi- 
tated sulphur  may  increase  the  toxicity  of  acid  lead  arsenate,  and  that  dry  Bor- 
deaux mixture  and  hydrated  ferric  oxide  may  decrease  it.  Experiments  were 
made  by  the  sandwich  method  on  the  relative  susceptibility  to  acid  lead  arsenate 
of  the  following  caterpillars  in  the  last  instar :  Eastern  tent  caterpillar  (Mala- 
cosoma  americana  Fab.),  fall  webworm  (Hyphantria  canea  Drury),  walnut 
caterpillar  (Datana  integerrima  G.  and  R.),  and  the  catalpa  sphinx  (Ceratomia 
catalpae  Boiscl.).  With  the  median  lethal  dose  of  acid  lead  arsenate  for  the 
fourth-instar  silkworm  as  the  standard  of  comparison,  it  was  found  that  the  first 
two  insects  were  less  susceptible  and  the  last  two  more  susceptible  to  acid  lead 
arsenate  than  the  fourth-instar  silkworm.  It  was  also  shown  that,  although  the 
median  lethal  doses  of  acid  lead  arsenate  and  cuprous  cyanide  are  different  for 
the  catalpa  sphinx  and  the  silkworm,  their  relative  toxicity  is  about  the  same 
for  each  of  these  insects. 

Following  the  completion  of  the  foregoing  work  last  fall,  efforts  were  made 
without  success  to  improve  the  sandwich  method  in  various  ways. 

TEOPISMS   AND   SENSE  ORGANS   OF  INSECTS 

Tests  with  three  species  of  blowflies  in  a  wooden  olfactometer  showed  that 
the  relative  response  of  the  flies  to  odors  from  various  simple  and  complex 
aqueous  solutions  can  be  measured  with  considerable  accuracy.  By  tests  of 
fermenting  and  putrefying  solutions  from  day  to  day,  it  was  possible  to  follow 
the  change  in  response  of  the  flies  to  changing  chemical  conditions  in  the 
solutions.     A  manuscript  on  this  subject  was  submitted  for  publication. 

Histological  studies  of  the  sense  organs  of  blowflies  were  made.  No  chemo- 
receptors  were  found  on  the  tarsi.  Special  attention  was  given  to  the  gustatory 
papillae  on  the  oral  lobes. 

In  order  to  throw  more  light  on  the  location  of  the  chemoreceptors  for 
odors,  the  wooden  olfactometer  was  used  to  compare  the  response  of  normal 
blowflies  to  odors  with  those  whose  antennae  had  been  wholly  or  partly  am- 
putated. No  significant  difference  in  response  to  a  variety  of  odors  was  de- 
tected. Similar  results  were  obtained  when  the  maxillary  palpi  were  ampu- 
tated. It  would  seem  that  the  sense  organs  concerned  with  response  to  odors 
are  not  located  on  the  parts  amputated. 

Progress  was  made  in  the  writing  of  a  long  manuscript  on  the  tropisms  and 
sense  organs  of  Diptera. 

Further  studies  were  made  of  the  preferences  of  potato  beetles  among  four 
host  plants:  (1)  Potato,  (2)  horse  nettle,  (3)  bitter  nightshade,  and  (4) 
tomato.  The  male  beetles  and  the  larvae  prefer  horse  nettle  and  the  female 
beetles  potato. 

METABOLISM  OF  INSECTS 

Analyses  were  made  at  intervals  during  the  winter  on  the  content  of  water, 
glucose,  glycogen,  fats,  and  proteins  in  the  hibernating  larvae  of  the  codling 
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moth  and  strawberry  leaf  roller.  The  results  are  too  complicated  to  be  given 
here.  It  was  shown,  however,  that  changes  occur,  particularly  in  glycogen 
content,  during  hibernation,  indicating  the  utilization  of  stored  carbohydrates 
in  metabolism  during  the  dormant  period. 

Experiments  were  made  on  the  resistance  of  adults  and  larvae  of  the  Mexican 
bean  beetle  and  of  adult  Colorado  potato  beetles  to  submersion.  The  respira- 
tory metabolism,  glucose,  and  glycogen  content,  and  hydrogen-ion  concentration 
of  the  blood  of  normal  insects  were  compared  with  those  of  insects  that  had 
been  submerged  for  various  periods. 

Considerable  work  was  done  with  several  species  of  insects  on  the  dis- 
tribution of  lead  and  arsenic  from  lead  arsenate  in  the  bodies  of  the  insects. 
A  radioactive  isotope  of  lead  was  used  as  an  indicator  to  detect  lead  photo- 
graphically in  microtome  sections  of  the  insects  and  to  measure  it  electro- 
scopically. 

NUTRITION    OF  INSECTS 

Striking  results  have  been  obtained  relating  to  the  diet,  and  information 
has  incidentally  been  acquired  about  the  life  history  and  behavior  of  the 
American  cockroach  and  its  reaction  to  stomach  poisons.  Many  interesting- 
questions  have  arisen,  any  one  of  which  would  be  worthy  of  careful  study.  In 
cages  containing  unsatisfactory  foods  the  occurrence  of  cannibalism  affects 
the  results.  The  attraction  of  moribund  roaches  for  stronger  roaches  is  so 
great  that  the  American  cockroach  may  be  induced  to  eat  poisons  that  it  would 
not  otherwise  consume  by  mixing  the  poison  with  mashed  roaches. 
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STATIONS 


United  States  Department  of  Agriculture, 

Office  of  Experiment  Stations, 
Washington,  D.  C7.,  September  1,  1932. 
Sir  :  I  transmit  herewith  a  report  of  the  Office  of  Experiment  Sta- 
tions for  the  fiscal  year  ended  June  30,  1932. 
Respectfully, 

James  T.  Jardine,  Chief. 
Hon.  Arthur  M.  Hyde, 

Secretary  of  Agriculture. 


The  Office  of  Experiment  Stations  continued,  as  in  previous  years,  to  admin- 
ister the  Hatch,  Adams,  and  Purnell  Acts  providing  Federal  aid  for  the  State 
agricultural  experiment  stations,  as  well  as  the  acts  providing  for  the  mainte- 
nance of  agricultural  experiment  stations  in  Alaska,  Hawaii,  Puerto  Rico, 
Guam,  and  the  Virgin  Islands,  in  accordance  with  the  requirement  that  the 
Secretary  of  Agriculture  shall  ascertain  whether  the  expenditures  of  the  funds 
so  appropriated  are  in  accordance  with  the  provisions  of  the  acts  and  shall 
coordinate  the  work  of  the  department  with  that  of  the  stations,  give  such 
advice  and  assistance  as  will  best  promote  the  work  of  the  stations,  and  report 
thereon.  Although  concerned  especially  with  the  administration  of  the  Federal 
acts  and  in  furthering  the  work  supported  by  them,  the  office  has  kept  informed 
and  has  endeavored  at  all  times  to  maintain  helpful  relations  with  the  experi- 
ment stations  in  all  of  their  work,  whether  supported  by  Federal  funds  or  by 
State  and  other  funds. 

The  total  income  of  the  experiment  stations  during  the  year  was  approxi- 
mately $17,500,000,  of  which  $4,587,030  was  derived  from  Federal  sources  and 
the  remainder  from  State  and  other  sources.  The  Federal  appropriations 
through  the  Hatch,  Adams,  and  Purnell  Acts  were  $90,000  to  each  State,  $15,000 
to  Alaska,  and  $22,000  to  Hawaii.  In  addition,  a  total  of  $230,030  was  provided 
for  the  maintenance  of  the  Alaska  and  insular  stations  (see  page  2). 

STATION  RESEARCH  PROGRAMS  AND  PROJECTS 

In  administering  the  Federal  acts  making  appropriations  for  the  State  experi- 
ment stations,  the  office  endeavors  to  discharge  its  legal  obligations  with  as 
little  restriction  on  the  use  of  the  Federal  funds  as  the  terms  of  the  acts  will 
permit,  and  at  the  same  time  to  be  of  the  greatest  possible  service  to  the  sta- 
tions in  their  work.  The  purpose  of  the  office  administration  of  the  Federal 
funds  is  service,  based  on  the  most  complete  understanding  possible  of  the  condi- 
tions under  which  the  different  stations  work  and  the  problems  they  must  meet. 

The  office  attempts  to  coordinate  scientific  research  on  a  large  scale  in  the 
interest  of  the  public  in  general,  but  particularly  in  aid  of  agriculture,  rural 
home  making,  and  life  in  the  open  country,  and  to  bring  all  the  resources  of 
science  to  the  aid  of  agriculture  in  a  concerted  way  within  the  stations,  between 
stations,  and  between  the  stations  and  the  Department  of  Agriculture  and  other 
agencies. 

The  annual  research  programs,  projects,  and  budgets  of  the  stations,  particu- 
larly those  involving  the  use  of  Adams  and  Purnell  funds,  have  been  examined. 
The  annual  research  programs  submitted  by  the  directors  of  experiment  stations 
were  carefully  reviewed,   the  new  and  revised  Adams  and   Purnell  projects 
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presented  for  approval  were  critically  examined,  and  each  of  the  State  stations 
and  the  Puerto  Rico  station  were  visited  by  one  or  more  representatives  of 
the  office  for  examination,  at  first  hand,  of  the  work  and  expenditures,  and  for 
consultarion  with  the  directors  and  leaders  in  the  work.  All  publications 
reporting  station  work  were  reviewed,  and  a  detailed  report  on  the  work  and 
expenditures  of  the  stations  during  1931  was  prepared,  as  required  by  law. 

More  than  100  Adams  projects  and  1,100  Purnell  projects  active  during 
the  year  were  examined  in  detail  as  to  progress  and  expenditures.  This  was 
done  with  a  view  to  making  suggestions,  revisions,  and  adjustments  thought 
likely  to  secure  the  most  effective  use  of  the  funds.  An  examination  was  also 
made  of  work  supported  by  Hatch  funds  and,  in  a  more  general  way,  of  that 
supported  by  other  funds. 

Questions  growing  out  of  the  examination  of  the  work  and  expenditures  of 
the  experiment  stations  involved  a  large  amount  of  correspondence,  personal 
consultation,  and  compilation  of  technical  information  requiring  much  of  the 
time  and  attention  of  the  office  staff. 

Cooperative  agreements  entered  into  by  the  stations  with  the  department  and 
with  other  stations,  in  so  far  as  they  affected  the  use  of  Federal  funds  for  the 
experiment  stations,  were  also  examined  and  recorded.  This  record  shows  that 
of  the  7,000  or  more  projects  actively  carried  on  by  the  stations,  about  1.100 
were  in  cooperation  with  the  department,  all  the  State  stations  and  research 
bureaus  of  the  department  taking  part.  There  was  distinct  advance  during 
the  year  in  developing  cooperative  relations  between  the  department  and  the 
stations. 

In  response  to  a  growing  demand  from  specialists  and  leaders  for  more 
general  information  on  research  developments  in  rural  social  sciences,  and 
at  the  request  of  the  advisory  committee  on  social  and  economic  research  in 
agriculture  of  the  Social  Science  Research  Council,  B.  Youngblood,  representing 
the  Office  of  Experiment  Stations,  cooperated  with  L.  C.  Gray,  of  the  Bureau 
of  Agricultural  Economies,  and  others  in  compiling  a  classified  and  annotated 
list  of  research  projects  in  agricultural  economics  and  rural  sociology,  which 
was  issued  in  rniineographed  form  by  the  office  during  the  year.  The  list 
included  816  projects,  286  from  the  Bureau  of  Agricultural  Economics,  4  from 
the  Bureau  of  Home  Economics.  500  from  the  State  experiment  stations.  1  from 
the  Children's  Bureau,  United  States  Department  of  Labor,  and  25  from  inde- 
pendent institutions.  Every  experiment  station  is  represented  in  the  list  with 
one  or  more  projects. 

A  similar  service  for  research  specialists  in  home  economics  was  the  prep- 
aration, by  Sybil  L.  Smith,  of  a  list  of  research  projects  in  home  economics 
at  the  agricultural  colleges  and  experiment  stations,  which  was  mimeographed 
for  limited  distribution.  This  list,  which  was  presented  and  discussed  at  the 
1931  meeting  of  the  Association  of  Land-Grant  Colleges  and  Universities  in 
Chicago,  includes  202  projects,  representing  43  land-grant  institutions,  of  which 
167  projects  were  supported  wholly  or  in  part  by  Federal  funds.  The  list 
contains  projects  dealing  with  problems  of  fundamental  significance  and  has 
been  made  the  basis  of  a  tentative  long-time  coordinated  and  cooperative 
research  program  in  home  economics. 

Because  of  curtailment  of  funds  for  station  work  and  for  other  reasons,  there 
was  much  revision  of  research  projects  and  programs  by  the  stations  during 
the  year,  and  the  office  was  called  on  to  an  unusual  extent  for  advice  and 
assistance  in  this  revision. 

INSULAR  EXPERIMENT  STATIONS 

The  administration  of  the  experiment  stations  in  Alaska,  Hawaii,  Puerto 
Rico.  Guam,  and  the  Virgin  Islands  was  continued  as  formerly  under  the 
immediate  charge  of  "Walter  H.  Evans.  The  incomes  of  the  stations,  which 
are  derived  from  appropriations  made  by  Congress,  for  the  fiscal  year  1932 
were:  Alaska,  862.450:  Hawaii.  843.520;  Puerto  Rico.  863.560;  Guam.  830,200; 
and  the  Virgin  Islands,  830.300.  The  income  of  the  Virgin  Islands  station 
was  increased  by  a  transfer  of  $37,015  from  the  Department  of  the  Interior, 
temporary  government  of  the  West  Indian  Islands,  making  the  total  income 
867.315.  A  large  portion  of  the  transferred  funds  was  used  in  adding  to  the 
equipment  of  the  station,  improving  the  property,  and  for  salaries  in  connec- 
tion with  some  new  lines  of  work.  The  proceeds  from  the  sale  of  products 
by  the  insular  stations  during  the  year  amounted  to  $4,450.S7,  whicb  was  de- 
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posited  in  the  Treasury  as  miscellaneous  receipts  and  was  not  available  for 
station  maintenance. 

In  pursuance  of  the  purpose  of  the  act  of  Congress  of  March  4,  1931,  which 
extended  to  Puerto  Rico  in  modified  form  the  Hatch,  Adams,  and  Purnell  Acts 
and  the  Federal  extension  acts,  and  provided  for  coordinating  agricultural 
research  and  extension  activities  in  the  island,  the  chief  of  the  office  visited 
Puerto  Rico  in  company  with  the  director  of  extension  work  of  the  department 
to  study  the  situation  and  to  undertake  negotiations  looking  to  the  coordina- 
tion provided  for  in  the  act.     The  other  insular  stations  were  not  visited. 

CLOSING  OF  THE  ALASKA,  GUAM,  AND  VIRGIN  ISLANDS  STATIONS 

Since  Congress  made  no  appropriation  for  the  department  to  continue  the 
operation  of  the  stations  in  Alaska,  Guam,  and  the  Virgin  Islands,  it  became 
necessary  to  arrange  for  disposing  of  the  property  and  closing  the  stations.  In 
the  appropriation  act  for  this  department  for  1933  Congress  authorized  the 
Secretary  of  Agriculture  to  dispose  of  the  property  and  return  the  personnel 
appointed  from   the  continental   United   States   to   the  mainland. 

The  station  at  Matanuska,  Alaska,  together  with  all  of  its  equipment,  was 
transferred  to  the  Alaska  Agricultural  College  and  School  of  Mines  on  July 
22,  1932.  The  Sitka  station  was  closed  on  June  15  and  the  Juneau  office  on 
August  31.  All  property  of  the  Sitka  and  Juneau  stations  was  placed  in 
custody  of  Charles  H.  Flory,  Commissioner  of  Agriculture  for  Alaska.  The 
property  of  the  Guam  station  was  transferred  temporarily  to  the  Governor  of 
Guam  on  July  6,  1932,  and  by  him  to  the  island  government  on  July  27  for 
use  as  an  agricultural  school.  The  Virgin  Islands  station  was  transferred  to 
the  Department  of  the  Interior  on  July  8,  that  department  having  been  author- 
ized by  Congress  to  operate  a  station.  The  inventoried  value  of  all  property 
transferred  was  about  $259,800. 

SOME  BENEFITS   FROM  THE  WORK  OF  THE  INSULAR  STATIONS 

ALASKA    STATIONS 

The  first  experiment  station  in  Alaska  was  established  at  Sitka  in  1898, 
following  legislation  by  Congress  secured  very  largely  through  the  activity 
of  J.  G.  Brady,  then  governor  of  the  Territory.  On  account  of  the  extent 
of  the  Territory  and  the  marked  differences  in  its  climate,  other  stations 
were  established  from  time  to  time  at  Kodiak,  Kenai,  Copper  Center,  Rampart, 
Fairbanks,  and  Matanuska  to  determine  the  agricultural  possibilities  of  these 
widely  separated  regions.  By  reason  of  unfavorable  climatic  conditions, 
transportation  difficulties,  lack  of  permanent  settlers,  etc.,  the  Kenai,  Copper 
Center,  and  Rampart  stations  were  closed  after  a  few  years  and  their  work 
transferred.  The  Fairbanks  station  was  transferred  to  the  Alaska  Agricul- 
tural College  and  School  of  Mines  in  May,  1931,  and  the  Kodiak  station  was 
closed  and  the  livestock  work  transferred  to  the  Matanuska  station  in  June, 
1931. 

For  a  number  of  years  the  work  of  the  Alaska  stations  for  southeastern 
Alaska  was  centered  at  Sitka,  for  southwestern  Alaska  at  Kodiak,  and  for 
the  interior  of  the  Territory  at  Fairbanks  and  Matanuska. 

The  Alaska  stations  have  demonstrated  that  in  many  parts  of  the  Terri- 
tory agriculture  can  be  made  to  supplement  other  industries  which  may  be- 
come established,  by  providing  much  of  the  food  required.  The  possibilities  of 
the  Yukon  and  Tanana  Valleys  for  grain  and  mixed  farming,  the  adaptability 
of  the  Matanuska  Valley  for  general  farming  and  dairying,  the  raising  of  live- 
stock on  Kodiak  and  the  southwestern  treeless  region,  and  the  possibilities  of 
gardening  and  truck  farming  in  southeastern  Alaska  have  been  demonstrated. 

To  meet  some  of  the  limitations  on  successful  agriculture  the  stations  have 
developed  varieties  of  grains  that  will  ripen  during  the  average  growing 
season  in  Alaska;  introduced  and  developed  varieties  of  root  and  forage 
crops,  vegetables,  and  small  fruits  adapted  to  the  different  regions ;  and  have 
developed  methods  of  feeding  and  managing  livestock  suited  to  Alaskan  condi- 
tions. To  meet  the  need  for  a  hardy  race  of  milk  cows,  the  stations  undertook 
to  produce  such  a  race  by  crossing  the  Galloway  and  Holstein-Friesian  breeds 
and  selectively  breeding  the  progeny,  with  the  result  that  several  of  the  second- 
generation  hybrid  cows  have  given  more  than  10,000  pounds  of  milk  during  a 
lactation  period.  It  is  expected  that  this  experiment  will  be  continued  by  the 
Alaska  Agricultural  College  until  a  fixed  breed  is  established. 
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HAWAII    STATION 


The  Hawaii  station,  and  that  of  the  University  of  Hawaii,  continued  to  be 
operated  in  coordination  as  a  single  institution  under  the  adniinistration  of 
the  director  of  the  Federal  station. 

Because  of  the  low  prices  of  sugar  and  pineapples,  the  station  was  consulted 
more  frequently  than  before  on  other  crops  that  might  be  planted  and  on  the 
utilization  of  marginal  and  submarginal  lands.  In  cooperation  with  the 
Territorial  Department  of  Forestry,  plantings  were  made  at  a  number  of 
higher  elevations  on  the  island  of  Hawaii  to  discover  possible  means  of 
utilizing  extensive  areas  not  now  in  profitable  production. 

The  work  with  forage,  green  manure,  and  cover  crops,  range  grasses,  and 
vegetable  crops  has  been  extended  to  each  of  the  larger  islands.  Progress  was 
made  in  an  attempt  to  produce  a  strain  of  pigeon  peas  suitable  for  human 
food.  A  new  nursery  of  145  species  of  grasses  and  other  forage  plants  was 
established  during  the  year.  Results  of  the  station's  investigations  on  vegetables 
have  proved  especially  timely  in  view  of  increasing  interest  in  home  produc- 
tion of  food.  A  white  strain  of  corn  introduced  from  Guam  has  proved  ex- 
cellent for  table  use.  It  is  practically  the  only  variety  of  corn  tested  that 
will  withstand  insects  and  diseases  at  low  elevations  in  Hawaii. 

Experiments  with  coffee  in  the  Kona  district,  island  of  Hawaii,  are  pro- 
gressing satisfactorily.  Some  methods  of  pruning  were  found  to  be  faulty, 
and  their  discontinuance  was  recommended.  Coffee  trees  have  been  shown  to 
respond  favorably  to  fertilizers  containing  potash  and  nitrogen,  especially 
potash.  Experiments  on  the  use  of  coffee-pulp  composts  in  place  of  expensive 
fertilizers  were  begun. 

The  horticultural  collections  of  the  station  were  considerably  extended  during 
the  year.  The  Economic  Tropical  Arboretum  was  enlarged  to  include  14  acres 
of  planted  trees  and  shrubs,  and  more  than  150  species  were  planted. 

An  extensive  study  of  Japanese  foods  commonly  used  in  Hawaii  was  made, 
and  the  food  values  of  the  most  common  were  determined. 

PUERTO  BICO  STATION 

The  work  of  the  Puerto  Rico  station  progressed  satisfactorily,  although  in 
need  of  additional  personnel. 

The  active  direction  of  the  work  for  the  citrus  and  pineapple  industries,  in 
progress  since  1916  when  a  branch  station  for  the  purpose  was  established 
in  San  Juan,  was  terminated  at  the  close  of  the  fiscal  year  with  the  retire- 
ment, under  the  provisions  of  the  economy  act,  of  H.  C.  Henricksen,  who  had 
been  in  charge  for  some  time.  Arrangements  have  since  been  made  to  continue 
the  work  temporarily  in  cooperation  with  fruit  growers. 

Seedling  varieties  of  sugarcane  that  are  practically  free  from  mosaic  and 
have  good  agronomic  and  milling  qualities  have  been  produced  by  the  station 
through  crossing.  This  year  more  than  1,100  acres  of  one  of  the  most  promising 
of  these  (Mayaguez  28)  are  being  grown  in  comparison  with  some  of  the  older 
established  varieties  through  cooperation  with  the  Insular  Department  of 
Agriculture  and  various  planters.  The  new  varieties  are  being  tested  on 
various  soil  types  with  and  without  irrigation,  and  the  results  are  very  en- 
couraging. The  adaptability  of  some  new  Java  cane  varieties  to  Puerto 
Rican  conditions  is  being  tested.  Corn-breeding  work  has  resulted  in  the 
establishment  of  superior  strains  that  are  being  given  extensive  trials. 

Fertilization  and  irrigation  of  citrus  trees  after  a  period  of  drought  were 
found  to  greatly  stimulate  blooming  and  setting  of  fruit.  Uniform  distribution 
of  fertilizers  under  the  trees  appeared  to  give  better  results  under  Puerto  Rican 
conditions  than  other  methods  of  application. 

Work  with  coffee  is  showing  important  results  in  restoring  the  coffee  indus- 
try, severely  affected  by  the  hurricane  of  1928.  Experiments  were  begun  to 
determine  to  what  extent  coffee  trees  should  be  shaded  in  Puerto  Rico. 

Further  information  of  value  in  controlling  animal  parasites  was  obtained. 

GUAM    STATION 

The  Guam  station  was  established  as  a  result  of  a  request  from  the  Secretary 
of  the  Navy  in  1908  for  a  survey  of  the  situation  to  assist  in  improving  the 
condition  of  the  people  of  the  island.    The  survey  showed  that  the  agricultural 
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industry  of  Guam  was  in  a  very  low  state.  Agricultural  practices  were  primi- 
tive, hand  tools  being  used  exclusively.  The  range  of  crops  was  limited,  and, 
for  the  most  part,  inferior  varieties  were  grown.  The  livestock  of  the  island 
had  degenerated,  and  many  ranches  were  being  permitted  to  revert  to  tropical 
jungles. 

Congress  authorized  the  establishment  of  the  Guam  station  in  1909.  With 
limited  personnel  the  station  made  commendable  progress,  as  is  shown  by  the 
improved  condition  of  the  people.  Through  the  importation  of  purebred  live- 
stock and  the  upbreeding  of  the  native  stock,  the  quality  of  all  kinds  of 
animals  has  been  greatly  improved.  Better  forage  plants  were  introduced,  and 
some  of  them  are  now  widely  established.  Methods  of  controlling  some  of 
the  most  troublesome  species  of  animal  parasites  were  developed.  Better 
methods  of  feeding  and  care  of  animals  have  been  adopted  as  a  result  of  the 
work  of  the  station. 

The  station  was  instrumental  in  introducing  and  establishing  agricultural 
crops  of  higher  yielding  capacity  and  better  quality.  The  growing  of  vege- 
tables was  encouraged,  and  as  a  result  truck  cropping  to  supply  local  needs 
has  become  an  important  industry  of  the  island. 

The  coconut  industry  has  been  greatly  benefited  by  the  work  of  the  station. 
Copra,  the  only  agricultural  export  product  of  Guam,  has  been  improved  in 
quality  by  better  methods  of  curing  developed  by  the  station.  By  demonstrating 
the  feeding  value  of  coconut  meal  a  market  for  this  by-product  of  the  copra 
industry  was  provided.  The  threatened  destruction  of  coco  palm  plantings 
was  averted  by  the  station's  work  with  parasites  and  predators  of  the  coconut 
scale,  and  a  biological  balance  between  the  scale  insect  and  its  enemies  has 
been  maintained  for  several  years.  The  successful  establishment  of  a  Japanese 
parasite  of  the  European  corn  borer  was  recently  reported. 

Through  its  extension  activities  the  station  aroused  the  interest  of  young 
people  in  agriculture,  and  when  the  station  was  closed  about  one-third  of  the 
children  of  school  age  were  enrolled  in  boys'  and  girls'  clubs  of  various  kinds. 
School  gardens  were  established  in  every  district  of  the  island,  and  these, 
together  with  annual  fairs  held  by  the  clubs,  have  stimulated  interest  in  various 
lines  of  development. 

VIRGIN  ISLANDS  STATION 

The  station  in  the  Virgin  Islands  was  established  on  St.  Croix  during  the 
Danish  regime.  It  was  taken  over  by  the  United  States  Department  of  Agri- 
culture on  January  1,  1919,  and  its  activities  were  extended  to  the  islands  of 
St.  Thomas  and  St.  John. 

One  of  the  outstanding  accomplishments  of  the  station  was  the  develop- 
ment of  the  sugarcane  variety  known  as  S.  C.  12/4.  which  is  well  adapted  to 
growing  without  irrigation  in  the  Virgin  Islands  and  in  other  West  Indian 
islands.  The  station  demonstrated  the  superiority  of  level  culture  of  sugar- 
cane over  the  expensive  practice  of  banking  previously  followed.  Taking 
advantage  of  the  common  seeding  of  the  sweetpotato  in  St.  Croix,  the  station 
developed  a  new  seedling  variety,  S.  C.  794,  which  has  shown  a  marked  superi- 
ority in  yield  and  quality  over  the  variety  commonly  grown.  The  station  intro- 
duced new  and  better  varieties  of  field,  fruit,  and  garden  crops  to  the  great 
benefit  of  the  people.  Forage  plants  were  found  to  supplement  the  limited 
number  of  species  formerly  grown.  Fruit  and  vegetable  growing  was  stimu- 
lated to  supply  local  needs. 

The  station  aided  the  livestock  industry  through  the  introduction,  in 
cooperation  with  the  Bureau  of  Animal  Industry,  of  a  number  of  improved 
sires.  It  constructed  the  first  dipping  tank  for  the  control  of  tick  fever,  and 
has  enforced  quarantine  regulations  on  the  export  of  cattle  to  Puerto  Rico 
and  the  introduction  of  stock  from  other  countries.  Development  of  the  dairy 
industry  of  the  islands  was  begun,  with  special  emphasis  on  sanitary  production. 

With  an  increase  of  funds  in  1931  more  attention  was  given  to  extension 
work.  A  home  demonstration  agent  was  added  to  the  staff,  and  numerous 
club  activities  were  begun  on  St.  Croix.  Work  of  this  character  had  been 
carried  on  successfully  on  St.  Thomas  for  a  number  of  years.  Methods  of 
canning  and  otherwise  preserving  various  tropical  fruits  to  supply  at  least  the 
local  needs  were  developed. 
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EXPERIMENT  STATION  RECORD 

Experiment  Station  Record,  under  the  editorship  of  H.  L.  Knight,  continued 
to  be  an  integral  part  of  the  activities  of  the  office  in  encouraging  and  assisting 
agricultural  research.  Volumes  65  and  66  were  completed  within  the  year, 
each  volume,  as  usual,  comprising  9  numbers  of  100  pages  each.  Fully  93  per 
cent  of  this  space  was  devoted  to  abstracts  of  the  world's  current  literature 
pertaining  to  agricultural  science.  In  addition,  the  customary  index  number 
of  about  100  pages  was  prepared  for  each  volume,  and  a  combined  index, 
covering  volumes  51  to  60  and  the  period  1924-1929,  was  completed  and 
accepted  for  publication  in  limited  edition., 

Questions  of  policies  and  objectives  of  the  Record  received  much  considera- 
tion during  the  year.  The  question  of  "  Whether  the  Record  is  meeting  the 
needs  of  its  constituency  as  effectively  as  possible,  and  if  not,  the  directions 
in  which  improvement  should  be  attempted  "  was  the  subject  of  considerable 
discussion  at  the  Chicago  meeting  of  the  Association  of  Land-Grant  Colleges 
and  Universities  in  November,  1931,  in  which  the  editor  of  the  Record  took 
part.1  In  response  to  suggestions  made  at  that  meeting  and  to  afford  oppor- 
tunity for  more  deliberate  consideration  of  the  matter  by  station  directors  and 
their  staffs,  a  questionnaire  was  prepared  by  the  office  and  distributed  to  the 
directors  of  the  various  State  experiment  stations  inviting  frank  comment  on 
the  usefulness  of  the  Record  in  general  and  more  particularly  on  certain 
proposed  changes,  as  well  as  suggestions  of  improvements  that  might  be  made. 
The  response  to  this  questionnaire  was  prompt,  general,  and  helpful.  There 
were  some  differences  of  opinion  regarding  the  desirability  of  certain  of  the 
proposals,  but  on  fundamental  issues  the  replies  were  in  a  high  degree 
unanimous.  The  usefulness  of  the  Record  was  widely  attested,  and  there  was 
strong  demand  for  its  continued  development  along  the  general  lines  that  had 
been  followed  in  the  past. 

Two  shortcomings  in  the  Record  abstracts  were  revealed — delay  in  the 
publication  of  certain  material  and  an  incomplete  covering  of  certain  important 
sections  of  the  field.  Both  of  these  difficulties  have  long  been  recognized  and 
traced  to  a  common  cause — inadequate  personnel  and  inadequate  space  for  the 
flood  of  material  that  is  increasingly  available. 

Although  no  complete  solution  for  this  problem  may  be  expected  under  exist- 
ing conditions,  steps  have  been  taken  to  alleviate  the  situation  so  far  as  possible 
by  a  reallocation  of  space.  Space  allotted  for  editorials  and  notes  of  current 
activities  has  been  considerably  curtailed,  and  much  less  space  than  formerly 
will  be  devoted  to  abstracts  of  the  annual  reports  of  the  stations.  Such  ab- 
stracts no  longer  contain  the  results  of  the  investigations,  the  work  merely 
being  described  in  sufficient  detail  to  insure  appropriate  index  entries. 

Preparation  of  abstracts  under  this  new  policy  began  in  the  spring  of  1932  but 
did  not  become  effective  as  to  publication  of  material  until  the  July  issue  of  the 
Record.  The  total  number  of  abstracts  published  during  the  year,  5,561,  was 
therefore  essentially  the  same  as  for  the  previous  year.  In  the  future,  however, 
the  procedure  promises  substantial  reductions  in  the  large  amount  of  space 
hitherto  allotted  to  publications  of  the  stations.  This  space  will  be  utilized  so 
far  as  possible  for  additional  abstracts  of  research  by  other  agencies  for  which 
there  is  general  demand,  and  particularly  for  amplifying  and  extending  the 
review  of  work  appearing  in  foreign  languages  and  in  relatively  inaccessible 
publications.  In  this  way  the  field  will  be  covered  more  promptly  and  more 
completely. 

The  cooperative  arrangement  by  which  copies  of  abstracts  of  department  and 
experiment  station  publications  prepared  for  the  Record  were  supplied  to  F.  V. 
Rand,  department  representative  of  Biological  Abstracts,  was  continued.  An 
agreement  was  also  entered  into  late  in  the  year  whereby  it  is  expected  that  in 
lieu  of  this  arrangement  as  regards  department  publications,  authors'  abstracts 
of  such  publications  in  duplicate  will  be  obtained  by  the  Office  of  Information 
for  the  respective  use  of  the  Record  and  Biological  Abstracts. 

OTHER  ACTIVITIES 

In  addition  to  meeting  the  more  formal  requirements  of  administering  the 
Federal  acts  and  contributing  to  Experiment  Station  Record,  members  of  the 
office  staff  were  called  on  to  give  an  increasing  amount  of  time  and  attention  to 

1  Knight,  H.  L.  the  policy  of  experiment  station  record.  Assoc.  Land-Grant  Cols, 
and  Univs.  Proc.   (1931)   45:252-258.     1932. 
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meetings,  conferences,  and  service  on  committees  both  within  and  without  the 
department,  and  to  preparing  special  reports,  papers,  compilations  of  informa- 
tion, correspondence,  and  exhibits  relating  to  the  work  of  the  office  and  the 
experiment  stations.  Such  service  has  become  a  large  and  important  part  of  the 
work  of  the  office. 

Helpful  relations  were  maintained  as  heretofore  with  the  Association  of  Land- 
Grant  Colleges  and  Universities  through  continued  service  of  members  of  the 
staff  on  standing  and  special  committees  of  the  association  and  in  other  ways. 
The  office,  as  in  previous  years,  took  an  active  part  in  the  work  of  the  committee 
on  experiment  station  organization  and  policy  of  the  association.  The  chief  of 
the  office  and  Walter  H.  Evans  continued  to  serve  on  this  committee  and  aided 
in  preparing  its  report 2  on  forestry  research  and  formulation  of  research  proj- 
ects. The  chief  of  the  office  also  acted  as  chairman  of  a  committee  of  the  asso- 
ciation appointed  to  work  out  a  plan  by  which  experiment  station  publications 
may  be  more  economically  and  effectively  distributed  in  foreign  countries. 

As  secretary  of  the  standing  committee  of  the  association  on  projects  and 
correlation  of  research,  B.  Youngblood  took  part  in  preparing  the  committee's 
report  on  progress  in  developing  cooperative  research  in  agriculture. 

The  special  committee  of  the  association  on  a  proposed  experiment  station 
exhibit  at  the  Chicago  exposition  in  1933  was  assisted  in  preparing  preliminary 
plans  and  classifying  available  material  for  the  exhibit  by  J.  I.  Schulte,  who 
presented  a  report  on  the  action  of  the  committee  at  the  Chicago  meeting  of  the 
association.3 

In  addition  to  preparing  the  report  on  progress  in  home  economics  research  at 
the  experiment  stations,  already  noted,  Miss  Smith  conferred  during  the  year 
with  home  economics  leaders  in  various  parts  of  the  country  on  the  advancement 
of  research  in  this  field.  With  this  object  in  view  she  took  an  active  part  in 
meetings  of  the  Association  of  Southern  Agricultural  Workers  and  the  American 
Home  Economics  Association.  As  chairman  of  a  committee  of  the  research  de- 
partment of  the  American  Home  Economics  Association,  she  carried  on  an  exten- 
sive correspondence  with  administrative  heads  of  home  economics  departments, 
supervisors  of  graduate  study,  and  research  workers  throughout  the  country,  in 
an  effort  to  determine  what  should  constitute  training  for  research  in  home 
economics.  She  also  continued  to  serve  on  the  advisory  board  of  the  Journal  of 
Home  Economics  in  the  field  of  food  and  nutrition. 

In  addition  to  preparing  the  classified,  annotated  list  of  projects  in  agricul- 
tural economics  and  rural  sociology  previously  noted,  Doctor  Youngblood  served 
as  a  member  of  a  subcommittee  appointed  by  the  land  use  planning  committee 
created  at  the  National  Conference  on  Land  Utilization  held  at  Chicago  in 
November,  1931,  under  the  auspices  of  the  Secretary  of  Agriculture  and  the 
executive  committee  of  the  Association  of  Land-Grant  Colleges  and  Univer- 
sities. Doctor  Youngblood  aided  the  committee  in  preparing  its  reports.  As  a 
member  of  the  executive  committee  of  the  division  of  States  relations  of  the 
National  Research  Council,  he  took  part  in  a  study  of  the  intrastate  relations 
of  publicly  supported  educational  and  research  agencies. 

Research  in  agricultural  engineering  was  aided  by  the  service  of  R.  W.  Trul- 
linger  on  various  committees  of  the  American  Society  of  Agricultural  En- 
gineers and  in  other  ways.  He  continued  to  serve  as  chairman  of  the  research 
committee  of  the  society,  which  deals  with  organization  and  coordination  of 
research  and  the  preparation  of  research  programs  in  agricultural  engineering; 
as  chairman  of  the  society's  committee  on  publications,  which  establishes 
policies  governing  the  character  and  content  of  the  publications  of  the  society, 
and  has  charge  of  preparing  a  monthly  digest  of  agricultural  engineering  prog- 
ress ;  and  as  chairman  of  the  committee  on  nomenclature,  which  deals  with  the 
formulation  and  definition  of  agricultural  engineering  terms.  He  also  served 
on  committees  of  the  society  dealing  with  research  in  tractor  fuels  and  lubri- 
cants, rural  sanitation,  and  standards  for  technical  articles  and  papers  on  agri- 
cultural engineering,  and  was  the  official  representative  of  the  society  on  the 
American  Engineering  Council  and  a  member  of  its  committee  on  research 
programs.  He  was  chairman  of  a  committee  of  the  council  dealing  with  engi- 
neering features  of  national  reforestation  policies. 

2  Jabdine,  J.  T.,  Evans,  W.  H.,  Gray,  D.  T..  Skinner,  J.  H.,  Mooers,  C.  A.,  and  Slate, 
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Assoc.  Land-Grant  Cols,  and  Univs.  Proc.    (1931)    45:264-266.     1932. 

3  Report  op  committee  on  experiment  station  exhibits  at  the  Chicago  exposition 
in  1933.     Assoc.  Land-Grant  Cols,  and  Univs.  Proc.    (1931)    45:261-262.     1932. 
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As  a  member  of  the  committee  on  standardization  of  field  experiments  of  the 
American  Society  of  Agronomy,  H.  M.  Steece  assisted  the  committee,  which  is 
composed  of  experiment  station  and  department  agronomists,  in  formulating 
standard  methods  and  technique  for  field-plot  experiments. 

Frequent  conferences  in  the  interest  of  better  planning  and  coordination  of 
agricultural  research  throughout  the  country  were  held  during  the  year  with 
bureau  chiefs  and  specialists  of  the  department.  Representatives  of  the  office 
were  able  to  bring  to  these  conferences  full  and  first-hand  knowledge  of  the 
work  and  problems  of  the  individual  stations  and  the  conditions  under  which 
they  are  operating. 

PUBLICATIONS 

The  publications  of  the  office  during  the  year  were  of  much  the  same  char- 
acter as  in  previous  years  and  had  the  same  primary  objects,  namely,  to 
promote  agricultural  research  by  publishing  in  Experiment  Station  Record 
current  technical  reviews  of  publications  of  the  department,  the  agricultural 
experiment  stations,  and  similar  agencies,  and  by  furnishing  information  on 
income  and  expenditures,  facilities  for  research,  personnel,  publications,  and 
progress  of  the  work  of  the  State  experiment  stations  and  those  of  Alaska, 
Hawaii,  Puerto  Rico,  Guam,  and  the  Virgin  Islands.  The  office  publications 
included  41  documents  aggregating  2,873  pages,  as  compared  with  38  documents 
aggregating  3,773  pages  the  previous  year. 

The  major  publications,  exclusive  of  Experiment  Station  Record,  were: 

Report  of  the  Acting  Chief  of  the  Office  of  Experiment  Stations,  1931,  by 
Walter  H.  Evans ;  and  Report  on  the  Agricultural  Experiment  Stations,  1930,  by 
W.  H.  Beal,  H.  M.  Steece,  et  al. 

Miscellaneous  Publication  128,  List  of  Bulletins  of  the  Agricultural  Experi- 
ment Stations  for  the  Calendar  Years  1929  and  1930,  by  C.  E.  Pennington ;  and 
Miscellaneous  Publication  134,  Workers  in  Subjects  Pertaining  to  Agriculture 
in  State  Agricultural  Colleges  and  Experiment  Stations,  1931-1932,  by  M.  A. 
Agnew. 

Yearbook  article  entitled  "  State  Experiment  Stations  Win  Useful  Results  in 
Agricultural  Engineering,"  by  R.  W.  Trullinger. 

Alaska  Stations  Bulletins  9,  The  Potato  in  Alaska,  by  H.  W.  Alberts ;  10,  Oat 
Production  in  Alaska,  by  P.  L.  Higgins ;  Circular  3,  List  and  Analytical  Index 
of  Publications  of  the  Alaska  Agricultural  Experiment  Stations,  by  E.  H. 
Langdale ;  and  Report  of  the  Alaska  Agricultural  Experiment  Stations,  1930. 

Hawaii  Station  Bulletins  62,  Physical  Properties  of  Hawaii  Soils  with  Special 
Reference  to  Colloidal  Fractions,  by  C.  Richter ;  63,  Physicochemical  Properties 
of  Edible-Canna  and  Potato  Starches,  by  J.  C.  Ripperton;  64,  the  Pigeon  Pea 
(Cajanus  indicus)  :  Its  Improvement,  Culture,  and  Utilization  in  Hawaii,  by 
F.  G.  Krauss ;  and  Report  of  the  Hawaii  Agricultural  Experiment  Station,  1931. 

Puerto  Rico  Station  Bulletins  26  (reprint),  Vanilla:  A  Promising  New  Crop 
for  Porto  Rico,  by  T.  B.  McClelland;  33  (Spanish  edition),  El  Cultivo  de  las 
Frutas  Citrosas  en  Puerto  Rico,  by  H.  C.  Henricksen ;  34  (Spanish  edition), 
Experimentos  con  Abonos  en  Palmas  de  Coco  y  Variacion  en  Rendimiento  por 
Palma,  by  T.  B.  McClelland;  Circular  17  (reprint),  Some  Means  of  Controlling 
Insects,  Fungi,  and  Other  Pests  in  Porto  Rico,  by  R.  H.  Van  Zwaluwenburg ;  and 
Reports  of  the  Porto  Rico  Agricultural  Experiment  Station,  1930  and  1931. 

Report  of  the  Guam  Agricultural  Experiment  Station,  1930. 

Report  of  the  Virgin  Islands  Agricultural  Experiment  Station,  1931. 

Papers  by  members  of  the  office  staff  published  outside  the  department  in- 
cluded, in  addition  to  those  already  noted,  the  following:  Recent  Progress  in 
Nutrition  and  How  It  Affects  the  Dietitian,  by  Sybil  L.  Smith  (Mod.  Hosp., 
39  (1932),  Nos.  1,  p.  124;  2,  p.  112)  ;  and  The  Logical  Future  Development  of 
Research  in  Agricultural  Engineering,  by  R.  W.  Trullinger  (Agr.  Engin.,  13 
(1932),  No.  9,  p.  227). 

LIBRARY 

As  a  necessary  aid  in  the  discharge  of  its  functions,  the  office  continued  to 
maintain  a  library  representing  the  published  output  of  the  State  experiment 
stations  and  extension  services  and  the  Department  of  Agriculture,  and  to  make 
these  and  other  publications  relating  to  agricultural  research  readily  available 
for  review  in  Experiment  Station  Record  and  for  other  purposes.  The  office 
library  is  affiliated  closely  with  that  of  the  department,  and  its  services  are 
available  to  the  department  as  a  whole,  and  also,  as  far  as  its  facilities  will 
permit,  to  State  institutions  and  others. 
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Under  the  direction  of  Cora  L.  Feldkamp  the  library  assembled,  listed,  cir- 
culated among  the  office  staff,  and  filed  for  ready  reference  all  station  and 
department  publications  and  in  cooperation  with  the  department  library  called 
the  attention  of  the  staff  to  all  other  publications  relating  to  agricultural  research 
received  by  the  main  library.  By  cooperative  arrangement  with  the  Extension 
Service,  the  library  rendered  a  similar  service  with  regard  to  extension  publi- 
cations. At  the  end  of  the  year  the  library  contained  4,292  bound  volumes  and 
76,100  separate  pamphlets  relating  especially  to  experiment  station  and  ex- 
tension work.  The  number  of  periodicals  currently  received  and  circulated  by 
the  library  was  1,093. 

The  library  continued  to  prepare  weekly  lists  of  station  and  extension  publi- 
cations, which  appear  regularly  in  the  Official  Record,  and  monthly  mimeo- 
graphed lists  of  station  publications  for  distribution  to  librarians  and  others 
especially  interested  in  keeping  informed  on  such  publications. 

Continuing  its  indexed  series  of  station  publications,  the  fifth  supplement 
in  the  series,  entitled  "  List  of  Bulletins  of  the  Agricultural  Experiment  Sta- 
tions for  the  Calendar  Years  1929  and  1930"  (Miscellaneous  Publication  128), 
by  Catherine  E.  Pennington,  was  published  during  the  year.  This  series  of 
bulletins  furnishes  a  ready  means  of  finding  what  the  experiment  stations 
have  published  since  their  establishment. 

The  library  also  continued  its  catalogue  of  articles  by  station  workers 
published  in  technical  and  scientific  journals.  It  listed  1,788  such  articles 
appearing  during  the  year  in  84  journals,  exclusive  of  80  articles  contrib- 
uted or  collaborated  in  by  31  stations  which  appeared  in  the  Journal  of 
Agricultural  Research. 

Special  bibliographical  work  included  lists  of  references  on  boys'  and  girls' 
4-H  club  work  in  the  United  States  and  on  rural  women's  organizations.  This 
is  growing  to  be  one  of  the  most  useful  services  of  the  library.  Numerous  re- 
quests for  information  on  station  and  extension  publications  are  received  from 
outside  sources.  The  librarian  served  on  a  committee  of  the  library  section 
of  the  American  Library  Association,  furnishing  to  its  periodical  review,  The 
Literature  of  Rural  Life,  notes  on  experiment  station  and  extension  publica- 
tions dealing  with  rural  life.  Another  member  of  the  library  staff,  Catherine 
E.  Pennington,  served  on  the  library  program  committee  of  the  department, 
which  arranges  meetings  for  the  discussion  of  questions  of  special  interest  to 
the  librarians  of  the  department. 

New  quarters  were  provided  for  the  library  during  the  year. 

CHANGES  IN  OFFICE  PERSONNEL 

A  number  of  important  changes  in  the  personnel  of  the  office  were  made 
during  the  year.  James  T.  Jardine,  formerly  director  of  the  Oregon  Experi- 
ment Station,  was  appointed  chief  of  the  office,  effective  September  16,  1931, 
succeeding  Walter  H.  Evans,  who  had  been  acting  chief  since  the  death  of 
E.  W.  Allen,  November  11,  1929.  Other  major  changes  in  personnel  were: 
H.  C.  Henricksen,  agriculturist  of  the  Puerto  Rico  Experiment  Station,  re- 
tired on  account  of  age  June  30,  1932 ;  J.  R.  Ricks'  appointment  as  director 
and  principal  agronomist  of  the  Virgin  Islands  Experiment  Station  terminated 
October  31,  1931 ;  Glen  Briggs  was  appointed  agronomist  of  the  Virgin  Islands 
station  August  24,  1931. 

The  personnel  of  the  office  on  July  1,  1932,  included  68  persons,  of  whom  51 
had  their  headquarters  in  Washington  and  17  were  connected  with  the  Hawaii 
and  Puerto  Rico  stations,  as  compared  with  50  at  Washington  and  39  connected 
with  the  field  service  July  1,  1931. 

The  policy  of  not  filling  vacancies  or  making  new  appointments,  except  in 
case  of  absolute  necessity,  was  strictly  adhered  to,  although  this  resulted  in 
the  withholding  of  appointments  which  had  previously  been  approved  and  pro- 
vided for  and  were  greatly  needed  in  the  service. 

NEW  OFFICE  ACCOMMODATIONS 

Near  the  close  of  the  fiscal  year  the  office  moved  into  new  and  more  commo- 
dious quarters  in  the  South  Building  of  the  department.  This  permitted  more 
convenient  and  effective  grouping  of  the  different  units  of  the  office. 
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United  States  Department  of  Agriculture, 

Food  and  Drug  Administration, 
Washington,  D.  C,  August  31,  1932. 
Sir  :  I  submit  herewith  the  report  of  the  Food  and  Drug  Adminis- 
tration for  the  fiscal  year  ended  June  30,  1932. 
.    Respectfully, 

W.  G.  Campbell,  Chief. 
Hon.  Arthur  M.  Hyde, 

Secretary  of  Agriculture. 


INTRODUCTION 

Space  limitations  require  that  this  report  be  restricted  to  a  mere  outline  of 
the  outstanding  points  of  the  year's  enforcement  activities.  Without  minimiz- 
ing the  importance  of  the  five  other  statutes  enforced  by  the  Food  and  Drug 
Administration,  it  is  fully  recognized  that,  from  the  standpoint  of  public 
welfare,  the  food  and  drugs  act  is  by  far  the  most  vital  of  the  statutes  assigned 
to  the  organization.  Important  developments  in  connection  with  that  act 
will  therefore  be  stressed  in  this  report,  and  the  activities  under  the  other 
laws  covered  briefly. 

World-wide  troubled  economic  conditions  caused  some  decrease  in  the  year's 
total  volume  and  value  of  commercially  packed  foods  and  manufactured 
drugs.  The  administration's  task  was  nevertheless  not  a  light  one.  With  an 
appropriation  of  approximately  $1,260,000  for  the  enforcement  of  the  food 
and  drugs  act,  the  organization  was  pushed  to  continue  regulatory  control 
over  a  vast  number  of  products  subject  to  the  law's  provisions.  An  idea  of 
the  enormity  of  the  task  is  shoAvn  by  the  fact  that  the  total  value  of  the  year's 
output  of  canned  foods  alone  ran  to  approximately  $745,000,000.  The  value 
of  manufactured  pharmaceuticals  and  proprietary  medicines  was  in  excess  of 
$400,000,000.  These  figures  do  not  give  a  complete  picture.  The  law  applies 
to  all  foods  and  drugs  shipped  in  interstate  commerce  as  well  as  to  imported 
and  exported  goods. 

Earlier  annual  reports  have  explained  in  detail  the  project  plan  of  enforce- 
ment. This  plan,  which  need  not  be  repeated  at  length,  is  designed  to  guarantee 
the  highest  possible  protection  to  the  public  with  the  funds  available,  by  in- 
suring concentration  on  forms  of  violation  most  damaging  to  the  people's  health 
and  economic  well-being.  There  has  been  no  change  in  the  plan.  During  the 
past  year,  however,  the  record  of  legal  actions,  as  shown  in  Table  1,  indicates 
a  significant  change  in  the  results  obtained.  The  number  of  criminal  prosecu- 
tions instituted  during  the  past  fiscal  year  under  the  food  and  drugs  act  has 
more  than  doubled,  while  the  number  of  seizure  actions  is  essentially  the  same 
as  last  year.  In  this  may  be  seen  the  direct  result  of  the  increase  in  working 
funds  made  available  during  the  last  two  years. 

THE  FOOD  AND  DRUGS  ACT 
important  cases 

The  most  important  court  action  during  the  year  involved  the  medicinal 
product  B.  &  M.  for  external  use,  manufactured  and  shipped  by  the  F.  E. 
Rollins  Co.,  of  Boston,  Mass.  This  case  was  terminated  after  the  close  of  the 
fiscal  year,  but  is  reported  here  because  it  was  initiated  and  carried  almost  to 
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a  conclusion  before  the  end  of  the  year.  The  annual  report  for  1931  described 
previous  legal  actions  involving  this  product,  consisting  of  a  large  number  of 
seizures  and  two  different  injunction  suits  filed  at  different  times.  Following 
the  termination  in  1931  of  the  then  pending  seizures,  the  manufacturer  con- 
tinued shipment  of  this  preparation  under  a  revised  but  still  objectionable 
label.  Shipments  of  the  goods  so  labeled  were  seized,  and  one  of  these  seizure 
actions  came  to  trial  in  Baltimore  on  June  27,  1932.  The  case,  which  required 
three  weeks,  was  strongly  contested.  Judge  W.  Calvin  Chesnut's  charge  to 
the  jury  will  undoubtedly  rank  as  a  leading  interpretation  of  the  terms  of  the 
law  as  they  apply  to  proprietary  medicines.  The  Government  alleged  that  this 
liniment,  consisting  essentially  of  water,  turpentine,  ammonia,  and  egg,  with 
small  quantities  of  other  ingredients,  and  sold  as  a  remedy  for  such  diseases 
as  tuberculosis,  pneumonia,  influenza,  and  other  serious  ailments,  was  mis- 
branded  in  that  the  label  and  circular  bore  false  and  fraudulent  therapeutic 
claims.  In  a  trial  in  1922  involving  another  shipment  of  the  article,  the  Gov- 
ernment unsuccessfully  made  charges  of  misbranding  based  on  claims  for  the 
treatment  of  these  and  other  diseases.  At  that  time  the  manufacturer  produced 
many  lay  witnesses  who  testified  that  they  had  been  cured  of  the  various 
diseases  named  in  the  label  by  the  use  of  B.  &  M.  external  remedy,  a  fact  upon 
which  the  manufacturer  based  his  claim  of  good  faith.  The  Government,  in  the 
present  case,  presented  some  of  the  leading  medical  men  of  the  country,  who 
testified  that  the  product  has  curative  or  therapeutic  value  in  practically  none 
of  the  diseases  for  which  it  is  recommended.  Two  physicians  testified  that  they 
had  tried  B.  &  M.  external  remedy  in  a  number  of  cases  of  tuberculosis  and 
that  not  only  had  it  not  helped  these  cases,  but  in  several  instances  had  harm- 
ful effects.  Since  the  wording  of  that  portion  of  the  statute  dealing  with  label 
claims  for  the  therapeutic  action  of  drugs  requires  the  Government  to  establish 
not  only  that  the  claims  are  false  but  also  that  they  are  made  with  fraudulent 
intent  on  the  part  of  the  manufacturer,  the  Government  introduced  extensive 
testimony  tending  to  establish  fraud  in  this  case.  Included  in  this  was  evidence 
tending  to  prove  numerous  instances  of  publication  by  the  manufacturer  of 
testimonials  claiming  cures  when  representatives  of  the  manufacturer  knew 
that  no  such  cures  had  been  effected.  The  manufacturer  presented  only  one 
medical  witness,  an  employee  of  the  company,  who  testified  that  he  had  used 
B.  &  M.  external  remedy  successfully  in  the  treatment  of  most  of  the  diseases 
for  which  it  is  recommended.  The  manufacturer  also  produced  a  number  of 
lay  witnesses  who  testified  that  they  had  been  cured  of  the  various  ailments 
referred  to  in  the  label.  Officers  of  the  corporation  also  testified  as  to  their 
own  observations  of  the  curative  properties  of  the  preparation  and  that  they 
had  expended  more  than  $100,000  in  an  effort  to  establish  a  scientific  foundation 
for  the  curative  claims  made. 

Counsel  for  the  claimant  maintained  that  the  law  does  not  prohibit  label 
claims  for  the  remedy  of  diseases  if  the  preparation  has  some  palliative  or 
alleviative  effect  in  the  treatment  of  these  diseases — for  instance,  by  relieving  or 
abating  some  of  the  symptoms  accompanying  the  diseases,  such  as  pain  and 
physical  suffering.  In  his  charge  to  the  jury  the  judge  held,  however,  that  the 
remedial  claims  for  the  preparation  implied  to  the  purchaser  that  it  had  a  sub- 
stantial curative  effect  upon  the  diseases  and  that  it  must,  in  fact,  have  such 
effect  if  the  claims  were  justified.  The  court  also  said  in  charging  the  jury 
that  in  determining  whether  the  claims  were  false  and  fraudulent  the  jury 
might  take  into  consideration  the  fact  that  when  an  individual  or  company 
puts  out  a  drug  intended  for  use  by  persons  so  credulous  as  those  suffering  from 
disease,  such  individual  or  company  is  assuming  a  great  responsibility  and  a 
reasonable  degree  of  caution  commensurate  with  the  seriousness  of  the  diseases 
for  which  claims  are  made  should  be  exercised  in  informing  the  public  of  the 
curative  or  alleviative  properties  of  the  drug.    The  court  continued : 

Great  and  lasting  injury  to  the  health  of  individuals  may  result  if  misstatements  are 
made  as  to  curative  effects  of  a  drug  by  inducing  its  use  in  incipient  stages  of  diseases 
upon  which  it  has  no  effect,  which,  if  taken  in  time,  might  by  proper  treatment  be  cured. 
Knowing  and  realizing  this  as  every  owner  of  a  proprietary  medicine  must,  if  he  is  a 
person  of  intelligence,  it  is  for  you  (the  jury)  to  say  whether  or  not  he  should  not  first) 
ascertain  just  what  its  curative  and  therapeutic  effect  is  upon  the  diseases  for  which  it 
is  recommended. 

A  full  report  of  this  case,  together  with  the  judge's  charge,  will  be  published 
later  in  a  notice  of  judgment. 
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Following  the  jury's  verdict  upholding  the  Government  in  this  case,  the 
administration  immediately  began  seizure  of  all  outstanding  interstate  ship- 
ments of  the  goods  which  could  be  found  under  the  misbranded  label. 

Two  offenders  responsible  for  the  original  manufacture  and  distribution  of 
the  poisonous  Jamaica  ginger  shipped  from  Boston  which  caused  the  first  out- 
break of  Jamaica-ginger  paralysis  have  been  brought  to  justice  on  charges  of 
conspiracy  to  violate  the  food  and  drugs  act  and  prohibition  act.  These  two 
individuals  had  originally  pleaded  guilty  to  conspiracy,  which  as  a  felony  may 
be  penalized  by  prison  sentences.  The  court  imposed  sentences  of  two  years  on 
each,  as  well  as  a  $1,000  fine  on  the  defendant  corporation,  but  suspended  prison 
sentence.  Subsequently  on  evidence  collected  by  the  Food  and  Drug  Adminis- 
tration and  presented  to  the  court  through  the  United  States  attorney,  the 
court,  early  in  April,  1932,  revoked  the  suspension  and  remanded  the  president 
of  the  now  defunct  company  to  prison,  where  he  is  serving  a  2-year  sentence. 
Evidence  was  also  presented  to  the  court  in  the  case  of  his  associate,  but  it  was 
not  considered  by  the  court  as  justifying  a  revocation  of  the  suspension.  Indict- 
ments against  members  of  a  second  group  of  alleged  manufacturers  and  dis- 
tributors who  shipped  poisonous  Jamaica  ginger  from  New  York  City  were 
returned  by  the  grand  jury  in  that  city  in  May,  1932,  as  a  result  of  evidence 
collected  by  the  Food  and  Drug  Administration.  In  addition  to  these  actions 
criminal  prosecutions  under  the  food  and  drugs  act  against  the  Boston  shippers 
and  against  seven  other  secondary  interstate  distributors  of  poisonous  Jamaica 
ginger  were  brought  to  a  conclusion,  resulting  in  fines  varying  from  $1  to  $100. 
Violation  of  the  food  and  drugs  act  is  classed  as  a  misdemeanor  and  is  punish- 
able in  the  case  of  first  offense  by  a  fine  only.  The  smallness  of  the  fines  im- 
posed in  these  instances  is  illustrative  of  the  causes  which  prompted  the  request 
by  the  department  during  the  past  session  of  Congress  for  an  amendment  to 
the  food  and  drugs  act  authorizing  heavier  penalties. 

During  the  year  28  additional  prosecutions  of  shippers  of  Jamaica  ginger 
were  begun  under  section  2  of  the  act.  These  prosecutions  were  based  largely 
upon  shipments  made  in  previous  years. 

Litigation  concluded  during  the  year  involved  the  Keene  Chemical  Co.  and 
the  Pacific  Chemical  Co.,  both  of  New  York  City,  the  actions  being  based  upon 
the  shipment  of  stocks  of  substandard  anaesthetic  ether  in  interstate  commerce. 
This  ether  was  surplus  war  stock  which  had  been  sold  by  the  Army  under  a 
bond  that  it  would  be  used  for  technical,  not  anaesthetic,  purposes.  The  ether 
was  nevertheless  sold  and  shipped  by  the  Keene  Chemical  Co.  and  the  Pacific 
Chemical  Co.  for  anaesthetic  use.  On  November  16,  1931,  the  Keene  Chemical 
Co.  was  fined  $200  on  each  of  10  counts,  a  total  of  $2,000.  On  December  7,  1931, 
the  Pacific  Chemical  Co.  was  fined  $100  on  each  of  two  counts.  The  ether  was 
condemned  and  destroyed.  The  facts  involved  in  these  cases  were  presented  to 
the  Federal  grand  jury  at  Newark,  N.  J.,  and  indictments  for  conspiracy  to 
violate  the  food  and  drugs  act  returned  against  the  principals. 

On  May  16,  1932,  the  Federal  Court  for  the  Southern  District  of  California 
rendered  a  decision  in  favor  of  the  Government  in  a  case  brought  against  the 
Pyo-Rem  Chemical  Co.,  Los  Angeles,  for  shipping  interstate  a  dentifrice,  Pyo- 
Rem,  labeled  with  remedial  claims  for  pyorrhea.  Sentence  was  a  fine  of  $50  on 
each  of  two  counts.  The  article  was  labeled  as  being  beneficial  wherever  an 
astringent  mouth  wash  or  gargle  may  be  indicated.  Pyorrhea  and  such  other 
mouth  disorders  as  tender,  bleeding,  soft,  spongy,  or  receding  gums,  were  men- 
tioned on  the  label  in  such  a  way,  the  Government  contended,  as  to  lead  the 
buyer  to  believe  that  the  preparation  would  have  curative  or  therapeutic  effects 
in  the  treatment  of  these  maladies.  Following  testimony  by  the  prosecution 
and  defense,  the  court  decided  that  the  article  was  misbranded  under  the  law. 
This  was  the  first  contested  case  wherein  label  claims  for  remedial  value  in  the 
treatment  of  pyorrhea  were  involved.  It  is  the  consensus  of  dental  opinion 
that  no  drug  or  combination  of  drugs  can  be  expected  to  have  curative  or 
therapeutic  effects  in  this  disease. 

A  case,  somewhat  unusual  in  some  of  its  aspects,  came  before  Judge  W. 
Calvin  Chesnut,  United  States  district  judge  for  the  district  of  Maryland,  in 
June,  1932,  and  that  court  sustained  the  Government  in  a  libel  against  a  num- 
ber of  bottles  of  an  inhalant,  Vapex,  shipped  interstate  by  E.  Fougera  &  Co. 
(Inc.),  New  York  City.  The  libel  charged  that  the  article  was  a  drug  and  that 
it  was  misbranded  under  the  food  and  drugs  act  because  the  label  failed  to 


declare  the  quantity  or  proportion  of  alcohol  contained  therein.  The  company 
intervened,  made  claim  to  the  goods,  and  filed  an  answer.  After  some  delay  the 
manufacturer   submitted  an   amended   special  plea.     The  claimant  contended 

(1)  that  Vapex  was  not  a  drug  within  the  meaning  of  the  food  and  drugs  act, 

(2)  that  the  food  and  drugs  act,  if  construed  in  accordance  with  its  legislative 
intent,  does  not  apply  to  an  article  of  this  nature,  and  (3)  if  construed  to 
apply  to  an  article  such  as  Vapex,  Congress  has  no  power  under  the  commerce 
clause  of  the  Constitution  to  exclude  such  an  article  from  interstate  commerce 
in  the  absence  of  a  showing  that  the  alcohol  content  renders  it  noxious  or 
harmful  to  the  public  health.  The  claimant's  amended  special  plea  averred 
that  Vapex  was  an  inhalant,  not  intended  to  be  taken  orally,  and  that  the  alcohol 
had  no  office  other  than  that  of  a  solvent  of  the  essential  oils  contained  in  the 
preparation.  The  case,  submitted  to  the  court  on  the  libel,  amended  special  plea, 
and  demurrer,  was  decided  on  briefs,  without  argument.  The  court  handed 
down  its  opinion  sustaining  the  Government's  demurrer  to  the  amended  special 
plea. 

In  1930  the  Government  seized  a  quantity  of  a  proprietary  drug  labeled,  in 
part,  "Asthma  and  Hay  Fever  Medicine  *  *  *  used  in  Hay  Fever  for 
almost  a  century  *  *  *."  The  article  consisted  essentially  of  tincture  of 
lobelia,  potassium  iodide,  alcohol,  licorice,  rosin  weed,  and  water.  The  claims 
for  asthma  and  hay  fever  were  alleged  to  be  false  and  fraudulent.  This  case 
was  tried  in  May,  1932.  Among  the  Government  witnesses  were  physicians 
skilled  in  the  treatment  of  asthma  and  hay  fever,  who  testified  that  while  the 
medicine  may  have  some  palliative  or  alleviative  properties  in  relieving  some 
of  the  symptoms  of  asthma  and  hay  fever,  it  possesses  no  curative  effect  on 
these  diseases.  These  physicians  also  testified  that  a  patient  suffering  from 
both  asthma  and  incipient  tuberculosis  would  be  very  apt  to  have  his  tuberculosis 
made  active  because  of  the  effect  of  the  iodide  in  breaking  down  scar  tissue 
surrounding  the  dormant  infection.  In  his  charge  to  the  jury,  Judge  John  C. 
Knox,  United  States  district  judge  of  the  southern  division  of  New  York,  made 
the  significant  statement: 

If  you  find  from  the  evidence  that  this  preparation  is  dangerous  to  intrust  in  the  hands 
of  a  layman  without  medical  supervision  and  if  the  label  bears  no  adequate  statement  as 
to  such  danger,  then  you  may  find  that  such  statements  as  to  the  therapeutic  value  of 
the  medicine  are  false. 

The  manufacturer  introduced  no  medical  testimony  but  relied  solely  on  the 
testimony  of  a  number  of  laymen  that  they  had  been  not  only  relieved  by  the 
medicine  but  cured  of  the  diseases  named  in  the  labeling.  The  jury  found  for 
the  claimant  but  recommended  that  he  insert  in  his  labeling  a  warning  against 
the  use  of  the  medicine  by  persons  having  tuberculous  tendencies. 

Late  in  1931  a  California  canner  filed  a  suit  in  the  northern  district  of  Cali- 
fornia for  a  temporary  injunction  seeking  to  restrain  the  Government  from 
enforcing  the  substandard  labeling  requirements  on  canned  peaches  falling 
below  the  specifications  established  under  the  McNary-Mapes  amendment  to 
the  food  and  drugs  act.  The  Government  thereupon  filed  a  motion  to  dismiss 
the  bill.  In  support  of  this  motion  it  was  pointed  out  that  the  procedure 
prescribed  by  Congress  had  been  clearly  followed  by  the  Department  of  Agri- 
culture in  the  promulgation  of  the  standard  and  labeling  requirements  and 
that  these  were  not  unreasonable.  On  April  5,  1932.  the  plaintiff's  motion  for 
a  temporary  injunction  was  denied,  and  the  bill  was  dismissed  on  the  ground 
that  it  did  not  state  sufficient  facts  to  constitute  a  cause  of  action  in  equity 
against  the  United  States.  The  court  decided  this  case  without  delivering  a 
written  opinion. 

SEIZURES,  PROSECUTIONS,   AND  SAMPLES 

During  the  year  the  administration  collected  approximately  38,815  samples 
of  foods  and  drugs  in  the  course  of  interstate  and  import  operations  under 
the  law.  In  numerous  instances  examinations  consisted  only  of  chemical 
analyses,  but  a  material  percentage  of  the  samples  required  supplementary 
bacteriological,  microscopical,  or  pharmacological  examination.  There  were  in- 
cluded an  unusually  large  number  of  samples  of  fresh  fruits  and  vegetables 
examined  for  possible  residues  of  poisonous  sprays.  Tables  1  and  2  contain 
condensed  summaries  of  the  actions  taken  under  the  domestic  and  import 
provisions  of  the  law,  respectively. 
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Table  1. — Summary  of  prosecutions  and  seizures  under  the  food  and  drugs  act, 
fiscal  year  ended  June  30,  1932 


Item 

Prosecutions 

Seizures 

Total 

Food . 

739 

471 

97 

908 

328 

24 

1,647 

799 

Stock  feeds 

121 

Total 

1,307 

1,260 

2,567 

Table  2. — Import   samples  examined   at   port   laboratories   during   fiscal   year 

ended  June  30,  1932 


Item 

Examined  and  Examined  and 
detained             released 

Total 

Foods  ........      .        _             ... 

2,232 
1,512 

5,301 
1,271 

7,533 

2,783 

Total  . 

3,744 

6,572 

10,  316 

In  addition  to  the  samples  listed  in  Table  2,  many  thousands  of  inspections 
were  made  of  food  and  drug  consignments  offered  for  entry.  Penalties  in  bonds 
collected  through  the  Treasury  Department  during  the  year  amounted  to 
$7,545.95. 

RECONDITIONING    PRIVILEGE    WITHDRAWN 

The  privilege  of  reconditioning  or  relabeling  certain  kinds  of  imported  com- 
modities was  withdrawn  during  the  year.  Because  of  the  need  for  greater 
economy  in  operations,  exportation  or  destruction  is  now  required  in  the  case 
of  certain  products  where  foreign  shippers  have  had  repeated  notices  of  the 
requirements  imposed  under  the  food  and  drugs  act  and  where,  because  of  care- 
lessness or  indifference,  adulterated  or  misbranded  goods  continue  to  be  offered 
for  importation.  The  privilege  of  conditional  entry  was  withrawn  for  beans, 
peas,  lentils,  bran,  cacao  beans,  and  olive  oil,  as  well  as  for  crude  drugs 
containing  excessive  organic  or  inorganic  matter. 

FOOD  ADULTERATIONS  INVOLVING  PUBLIC  HEALTH 

The  administration  devoted  considerable  attention  to  so-called  food-poisoning 
cases.  During  the  past  year,  as  in  1930  and  1931,  no  cases  of  botulism  attrib- 
utable to  commercially  packed  foods  were  encountered.  Eighteen  alleged  cases 
of  other  types  of  food  poisoning  were  investigated.  Only  in  three  instances  did 
examinations  of  the  samples  submitted  show  them  to  be  possible  causes  of  the 
illnesses  reported.  One  significant  case  involved  a  sample  of  milk  powder 
apparently  responsible  for  the  illness  of  a  number  of  people  in  Los  Angeles, 
Calif.  Large  numbers  of  an  organism,  identified  as  one  previously  isolated  by 
administration  specialists  in  an  investigation  of  a  cheese-poisoning  case,  were 
found  present.  Inspection  of  the  manufacturing  plant  disclosed  a  very  insani- 
tary condition.  This  occurrence  emphasizes  the  importance  of  the  thorough 
investigation  of  dried-milk  plants  now  under  way.  One  case  in  which  cream 
puffs  were  found  to  have  caused  the  illness  of  15  persons  in  Kansas  City,  Mo., 
was  also  investigated.  Samples  were  teeming  with  bacteria  and  contained 
members  of  two  groups  of  organisms  previously  associated  with  poisoning  from 
this  particular  product,  which  is  especially  susceptible  to  contamination.  Traffic 
in  cream  puffs  is  largely  local  and  usually  not  subject  to  control  under  the 
Federal  act. 

Following  the  death  of  a  mother,  living  in  Moultrie,  Ga.,  and  the  severe  ill- 
ness of  her  two  sons,  attributed  to  the  eating  of  smoked  link  sausage  in  oil,  the 
administration  investigated  samples  of  the  meat  and  found  it  to  be  grossly 
contaminated  with  an  organism  associated  with  a  similar  poisoning  case  de- 
scribed in  the  last  annual  report.     While  the  sausage  without  doubt  was  innocu- 
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ous  when  it  left  the  packer,  subsequent  contamination  of  the  product  showed 
the  apparent  misunderstanding  or  lack  of  knowledge  of  the  retailer  regarding 
the  perishability  of  this  type  of  food  and  the  necessity  for  adequate  refrigera- 
tion after  the  can  is  opened. 

Cultural  methods  in  growing  fruits  and  vegetables  require  the  use  of  arsen- 
icals  or  other  poisonous  sprays  in  the  control  of  insect  pests  and  plant  diseases. 
There  is  always  a  chance  that  residues  of  these  chemicals  may  be  left  on  the 
products,  rendering  them  decidedly  hazardous  to  the  health  of  the  consumer, 
and  adulterated  under  the  law.  Dangerous  residues  of  poisonous  sprays  may  be 
removed  by  proper  cleansing  of  the  fruits  or  vegetables.  The  amount  of  residue 
remaining  on  the  product  at  the  time  of  harvest  may  frequently  be  decreased 
by  the  adoption  of  proper  spray  schedules.  During  the  year  the  administration 
sampled  a  large  number  of  shipments  of  cabbage  and  celery  and  a  few  other 
vegetables  shipped  particularly  from  the  Southeastern  States,  and  occasional 
shipments  from  other  sections,  which  were  found  to  be  heavily  contaminated 
with  arsenic.  Steps  were  taken  to  remove  40  consignments  of  cabbage  and  26 
of  celery  from  the  market  by  seizure.  Men  located  at  some  of  the  adminis- 
tration's stations  worked  night  and  day  collecting  and  analyzing  samples. 
This  work,  together  with  the  active  cooperation  of  State  officials,  unquestionably 
prevented  cases  of  poisoning. 

For  a  number  of  years  fruit  growers  have  been  washing  their  fruit  so  effec- 
tively that  the  chances  of  its  carrying  excessive  spray  residues  are  small. 
Some  of  the  large  growers  and  fruit  handlers  have  installed  special  washing 
apparatus  effective  in  operation  and  economical  in  maintenance.  Vegetable 
growers,  however,  have  not  fully  realized  the  need  for  employing  similar 
methods  where  heavy  poisonous  sprays  are  required  as  a  preventive  of  insect 
and  disease  attacks.  The  administration  will  continue  its  surveillance  of  this 
field. 

The  confectionery  section  of  the  food  and  drugs  act  holds  confectionery  to  be 
adulterated  if  it  contains  a  mineral  substance  deleterious  or  detrimental  to 
health.  During  the  year  the  administration  caused  the  seizure  of  eight  con- 
signments of  so-called  prize  candy.  The  confections,  which  were  of  various 
sizes  and  shapes,  had  embedded  in  them  coins,  marbles,  or  small  metallic  toys. 
Such  confections  are  consumed  largely  by  children,  and  there  is  danger  that  the 
inclosed  objects,  some  of  which  have  rather  sharp  points  or  angles,  may  be 
aspirated  into  the  child's  throat  or  bronchial  tubes  or  may  injure  the  teeth. 
Analysis  also  showed  that  some  of  the  metallic  prizes  were  of  lead,  which  had 
left  a  poisonous  metallic  residue  in  the  confection  itself. 

Occasionally  an  obsolete  and  long-abandoned  form  of  adulteration  manifests 
itself,  particularly  on  the  part  of  firms  new  to  the  food  business.  Formaldehyde 
was  a  favorite  preservative  in  milk  and  cream  before  the  enactment  of  the  food 
law.  The  law  specifically  prohibits  the  use  of  any  harmful  or  injurious  pre- 
servative in  food.  Federal  seizure,  November  25,  1931,  of  143  gallons  of  "  em- 
balmed "  cream  prevented  the  sale  of  a  product  which  might  have  proved 
dangerous  to  the  health  of  consumers  in  three  Florida  towns  to  which  it  was 
consigned.  The  cream,  adulterated  with  formaldehyde,  was  shipped  from  a 
creamery  in  Eatonton,  Ga. 

FOOD  ADULTERATIONS  INVOLVING  OFFENSES  AGAINST  DECENCY 

Regulatory  actions  under  the  law  have  brought  about  considerable  improve- 
ment in  the  quality  of  dressed  poultry  entering  interstate  trade.  There  was  a 
time  when  it  was  not  uncommon  to  find  partly  decomposed  poultry  in  barreled 
or  boxed  shipments.  During  the  past  two  or  three  years  the  administration  has 
carried  on  a  very  intensive  survey  of  this  field  and  has  stationed  some  of  its 
veterinarians  at  important  receiving  and  distributing  points,  such  as  Chicago, 
111.  Dressed  poultry  coming  into  the  market  is  now  in  far  better  condition 
than  it  was  in  previous  years.  The  administration  had  occasion  to  make  very 
few  seizures  of  this  product  during  the  past  year. 

Unfortunately,  the  same  is  not  true  of  rabbits,  both  wild  and  domestic,  which 
are  shipped,  dressed,  and  in  the  fur,  in  barrels,  boxes,  and  other  containers. 
Even  in  recent  times  practically  no  care  has  been  taken  of  this  perishable 
product  during  shipment.  Weather  conditions  alone  apparently  have  governed 
the  possibility  of  the  rabbits  being  received  in  good  or  bad  condition.  During 
the  past  year  the  administration  inspected  a  large  number  of  interstate  ship- 
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merits  of  rabbits  and  effected  26  seizures  on  the  ground  of  partial  decomposi- 
tion. Rabbits  and  poultry  will  be  subject  to  considerable  study  and  any 
needed  regulatory  action  during  the  coming  year. 

Work  was  intensified  in  removing  from  the  channels  of  domestic  and  im- 
port trade  fresh  fish  infested  with  parasites.  One  hundred  and  thirty-three 
seizures  were  made.  Representatives  of  the  administration  traveled  exten- 
sively in  Wisconsin,  Minnesota,  and  Michigan,  and  in  the  Province  of  Mani- 
toba, Canada,  collecting  samples  and  making  a  thorough  study  of  methods  of 
catching,  handling,  and  transportation.  Of  the  11  species  of  fresh-water  fish 
examined,  only  2,  tullibees  and  whitefish,  were  found  to  have  a  material  degree 
of  parasitic  infestation.  A  similar  comprehensive  survey  was  made  of  various 
salt-water  fish,  but  no  parasites  of  a  kind  warranting  regulatory  action  were 
found.  It  seems  to  be  the  consensus  of  opinion  among  specialists  that  there 
is  no  serious  health  hazard  involved  in  the  parasitized  fish  situation,  but  in  a 
few  species  the  offensive  character  of  the  infestation  brings  the  product  quite 
clearly  within  the  purview  of  that  paragraph  of  the  law  which  classes  as  adul- 
terated any  portion  of  an  animal  unfit  for  food. 

The  survey  was  continued  on  the  diseased  condition  of  Maine  sardine  her- 
ring, described  briefly  in  last  year's  report.  A  greatly  decreased  pack  of  Maine 
sardines  was  canned  last  year  because  for  a  considerable  portion  of  the  pack- 
ing season  no  disease-free  fish  were  available.  Later  in  the  season,  however, 
factories  were  operated  under  strict  State  inspection.  Administration  inspec- 
tors visited  these  regularly  and  found  that  the  Maine  State  inspection  service 
was  operating  efficiently.    No  objectionable  fish  were  found  going  into  the  packs. 

Early  in  the  fall  of  1930  experimental  work  was  started  to  develop  methods 
for  the  detection  of  decomposition  in  canned  shrimp.  Information  available  at 
the  time  indicated  that  delays  frequently  occurred  in  getting  the  raw  shrimp 
to  the  cannery,  into  the  can,  and  sterilized.  Certain  definite  forms  of  decom- 
position, while  wholly  obvious  in  the  raw  material,  have  heretofore  been  diffi- 
cult to  detect  in  the  finished  canned  product.  By  the  fall  of  1931  sufficient  data 
had  been  accumulated  to  enable  competent  examiners  to  detect  decomposition 
in  the  canned  product,  and  regulatory  activities  were  begun.  Seizures  were 
made  of  a  number  of  consignments  shipped  by  packers  in  Louisiana,  Alabama, 
Mississippi,  and  Texas.  One  hundred  and  forty-five  official  samples  were  col- 
lected and  examined,  representing  the  packs  of  32  manufacturers.  Shrimp 
packed  by  19  of  these  were  found  to  be  in  violation  of  the  law,  either  on  account 
of  short  weight  or  decomposition  or  both.  Eight  thousand  and  twenty  cases 
were  seized.  The  administration  has  good  reason  to  believe  that  the  industry 
is  now  taking  careful  stock  of  the  situation  and  that  marked  improvement  will 
be  forthcoming  in  manufacturing  practices  during  the  packing  season  next  fall. 

During  the  year,  routine  surveillance  was  maintained  over  canned  tuna  and 
salmon.  It  was  necessary  to  take  very  few  regulatory  actions  against  the  first- 
named  product.  Fifty-one  seizures  of  canned  salmon  were  made  involving  the 
output  of  21  manufacturers.  Although  conditions  in  the  canned  salmon  indus- 
try are  vastly  better  than  they  were  some  years  ago,  it  is  apparent  that 
continued  regulatory  attention  must  be  given. 

During  the  latter  part  of  the  fiscal  year  it  became  necessary  to  detain 
numerous  importations  and  to  seize  some  domestic  shipments  of  condimental 
seeds  found  to  be  in  a  filthy  condition.  Drastic  methods  have  been  required  of 
the  industry  to  insure  a  correction  of  this  condition. 

A  campaign  lasting  several  years,  and  combining  the  constructive  efforts  of 
several  bureaus  and  the  Maine  State  officials,  culminated  during  the  past  year 
in  a  pack  of  blueberries  almost  entirely  free  from  the  blueberry  maggot.  A 
three-and-a-half  million-dollar  blueberry-canning  industry,  centered  largely  in 
Washington  County,  Me.,  provides  practically  the  entire  livelihood  of  a  large 
number  of  people.  For  several  years  the  industry  was  threatened  by  lack  of 
knowledge  of  the  most  efficacious  means  of  controlling  the  maggot,  and  canners 
were  subjected  to  numerous  seizures  of  their  product.  The  berries  are  grown 
on  land  which  is  valueless  for  any  other  crop.  During  the  past  12  months, 
officials  of  the  administration  visited  25  canning  factories  where  they  examined 
the  fruit  and  gave  advice  to  canners  and  assistance  to  State  inspectors  sta- 
tioned at  the  plants.  Inspectors  of  the  Boston  station  collected  and  examined 
a  large  number  of  samples  of  the  canned  berries.  Only  one  consignment  justi- 
fying action  was  found. 
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Surveillance  designed  to  prevent  the  marketing  of  tomato  products  containing 
decomposed  material  has  continued.  Improved  processes  of  manufacture  and 
a  commendable  desire  on  the  part  of  the  packers  to  put  up  high-quality  goods 
have  greatly  aided  the  Government. 

BACTERIOLOGICAL  EXAMINATIONS 

Specialists  of  the  administration  annually  examine  numerous  samples  of  food 
suspected  of  decomposition,  insect  infestation,  or  filth.  Such  samples  are  sub- 
ject not  only  to  the  scrutiny  of  the  chemist  but  also  to  careful  bacteriological 
examinations.  Table  3  gives  some  idea  of  the  character  and  number  of  these 
examinations.  In  many  instances  samples  were  also  subjected  to  chemical 
analysis. 

Table  3. — Bacteriological  examinations  made  from  July  1,  1931,  to  June  30,  1932 


Product 

Import 

Domestic 

Total 

Samples 

Containers 

Samples 

Containers 

Samples 

Containers 

Acidophilus  preparations 

0 

0 
89 
27 
34 

4 

154 

0 

0 

1,346 

447 

148 

11 

1,952 

2 

p 
173 
190 
43 
39 

456 

6 
106 

10,  033 

2,592 

183 

182 

13, 102 

2 

9 
262 
217 

77 
43 

6 

Dairy  products 

Fish  and  shellfish 

106 
11,379 

Fruits  and  vegetables..     .. 

3,039 

Water . 

331 

Miscellaneous 

193 

Total 

610 

15,  054 

FOOD  VIOLATIONS  INVOLVING  CHEATS 

Violations  of  the  food  law  involving  financial  cheats  have  always  bulked  far 
larger  in  number  than  offenses  endangering  the  public  health,  or  those  involv- 
ing decomposition  or  filth.  Such  cheats  have  been  encountered  frequently  in 
misbranded  foods  and  drugs  bearing  labels  of  a  nature  to  deceive  or  mislead 
and  thus  defraud  the  purchaser.  Deceptions  of  this  type  are  injurious  alike 
to  the  consumer  and  to  the  manufacturer  who  fully  complies  with  the  law. 

Among  the  products  involving  economic  cheats  against  which  action  was 
directed  last  year  were  mislabeled  salad  oil,  butter,  and  cheese  found  to  be 
short  weight  or  to  contain  excess  water,  stock  feeds,  and  numerous  other 
products. 

One  of  the  most  common  forms  of  deception  involving  fraud  encountered  in 
the  past  two  and  one-half  decades  is  adulteration  of  foods  with  water.  Such 
adulteration  has  been  found  in  a  wide  variety  of  products,  including  canned 
foods,  stock  feeds,  fresh  oysters,  dressed  poultry,  and  the  like.  The  admin- 
istration during  the  past  year  took  steps  to  prevent  the  soaking  of  dressed  rab- 
bits to  increase  their  weight.  Members  of  the  Los  Angeles  station  and  the 
food-control  unit  of  the  administration  investigated  instances  of  this  kind. 
Some  representatives  of  the  trade  declared  that  long  soaking  of  the  carcass  is 
necessary.  The  administration's  investigations,  however,  indicate  that  there  is 
no  foundation  for  the  claim  that  soaking  is  essential  to  cleanliness  or  for  the 
further  assertion  that  water  is  necessary  to  give  the  meat  an  acceptable  flavor. 

The  annual  program  of  work  includes  the  survey  of  the  enormous  traffic  in 
butter  shipped  in  interstate  commerce  to  ascertain  whether  it  complies  with  the 
legislative  standard  requiring  80  per  cent  of  butterfat,  all  tolerances  allowed 
for.  One  hundred  and  fifty-nine  seizures  were  made.  The  percentage  of  vio- 
lations encountered  was  considerably  less,  and  the  average  butterfat  content 
considerably  closer  to  the  legal  requirements  than  in  previous  years,  but  it  is 
evident  that  butter  must  still  remain  one  of  the  administration's  major  regula- 
tory projects.  The  volume  of  interstate  traffic  in  butter  is  such  that  even 
under  the  most  effective  arrangements  the  administration's  facilities  are  insuf- 
ficient to  justify  the  prophecy  that  a  Complete  compliance  with  the  legal  require- 
ments can  be  assured  without  devoting  a  disproportionately  large  amount  of  the 
administration's  activities  to  this  project.  Conditions  found,  however,  warrant 
the  administration  in  continuing  surveillance  of  this  commodity  with  the  utmost 
vigor  possible  during  the  coming  year. 
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Close  surveillance  was  maintained  over  canneries  packing  fruits  and  vege- 
tables for  which  standards  have  already  been  announced  under  the  McNary- 
Mapes  amendment.  All  possible  assistance  was  rendered  to  the  canners,  and 
those  who  were  packing  substandard  or  border-line  goods  were  cautioned  as  to 
the  requirements  of  the  statute.  Notwithstanding  this,  it  was  necessary  for 
the  Food  and  Drugs  Administration  to  institute  legal  action  in  a  number  of 
instances.  Forty  seizures  of  substandard  canned  foods,  involving  28  firms, 
were  made.     None  of  these  actions  was  contested. 

ACTIONS    ON   DRUGS 

Improvement  in  the  efficiency  of  manufacturing  methods  for  medicinal  prod- 
ucts has  not  relieved  the  administration  of  the  duty  of  being  on  constant  guard 
against  the  sale  of  adulterated  or  misbranded  drugs,  vital  in  emergencies,  and 
so-called  proprietary  remedies  for  which  exaggerated  remedial  claims  are  made. 
Fraudulent  claims  regarding  the  curative  values  of  remedies  have  always  been 
regarded  by  the  administration  as  a  definite  public  health  menace.  Fraudu- 
lent curative  claims  have  been  made  at  one  time  or  another  during  the  25-year 
history  of  the  act  for  practically  every  disease. 

Two  hundred  and  eighty-five  seizures  of  falsely  and  fraudulently  labeled 
proprietary  medicines  were  effected  and  prosecutitons  instituted  in  298  cases. 
Two  hundred  and  seventy-five  samples  of  antiseptics  were  examined,  and  39 
stocks  seized.    Thirty-three  consignments  of  misbranded  dentifrices  were  libeled. 

During  recent  years  there  has  been  a  progressive  improvement  in  the 
quality  of  anaesthetic  ether  on  the  North  American  market.  The  usual  exten- 
sive supervision  of  interstate  traffic  in  this  commodity  was  maintained  as 
heretofore.  Nineteen  seizures  were  made.  Only  5  per  cent  of  the  total  num- 
ber of  cans  examined  proved  to  be  below  pharmacopceial  quality.  Substandard 
ether  during  the  year  was  shipped  almost  exclusively  by  a  few  producers 
manufacturing  only  small  amounts  of  anaesthetic  ether  and  not  in  a  position 
to  make  the  changes  in  manufacturing  technic  necessary  to  preclude  deteriora- 
tion. Producers  of  this  type  are  rapidly  abandoning  the  manufacture  of 
anaesthetic  ether. 

Reference  has  already  been  made  to  actions  on  Jamaica  ginger.  The  cam- 
paigns of  the  fiscal  years  1930  and  1931  succeeded  in  putting  a  stop  to  the 
shipment  of  the  poisonous  article.  However,  a  number  of  stocks,  which  were 
poisonous  or  otherwise  adulterated,  had  been  hidden.  Some  of  these  were 
found  during  the  past  year,  five  consignments  were  seized,  and  several  other 
shipments  which  had  not  entered  interstate  commerce  were  disposed  of  by 
State  officials.  It  is  believed  that  the  market  has  now  been  practically  cleared 
of  this  dangerous  material,  but  search  will  be  continued  for  stocks  which  may 
have  been  secreted,  and  in  this  search  the  cooperation  of  State  and  city  authori- 
ties has  been  enlisted. 

One  of  the  projects  undertaken  toward  the  end  of  the  fiscal  year  was  a  re- 
survey  of  all  drugs  defined  in  the  United  States  Pharmacopoeia  and  National 
Formulary,  which  are  the  official  standards  for  drugs  under  the  food  and  drugs 
act.  Up  to  the  present  time,  1,638  samples,  the  output  of  160  manufacturers, 
have  been  collected.  In  general,  it  may  be  said  that  these  products  showed  a 
gratifying  degree  of  compliance  with  the  standards.  The  present  survey  was 
confined  to  recent  shipments  and  consequently  does  not  reflect  the  quality  of 
drugs  after  long  storage  and  possible  deterioration  on  the  retailers'  shelves. 
Compliance  with  the  standards  of  the  United  States  Pharmacopoeia  and  Na- 
tional Formulary  is  mandatory,  and  action  is  therefore  contemplated  on 
samples  shown  by  this  survey  to  depart  from  the  requirements,  although  it 
may  be  said  that  there  have  been  few  instances  where  the  deviations  were 
of  such  a  character  as  materially  to  affect  the  medicinal  value  of  the  products. 

Four  hundred  and  thirty  biological  assays  of  crude  drugs  and  drug  prepara- 
tions were  made  during  the  year  by  the  pharmacological  laboratory.  These 
examinations  are  summarized  in  Tables  4  and  5.  Only  10  importations  of 
digitalis  were  made  during  the  year,  and  all  were  sampled  and  examined. 
Eight  samples  from  entries  of  the  previous  year,  but  examined  during  the 
current  year,  are  included  in  the  tables.  All  entries  of  aconite  and  ergot  were 
sampled  and  assayed.  No  importations  of  cannabis  were  encountered.  The 
small  volume  of  interstate  traffic  in  some  of  the  biologically  assayed  crude 
drugs  and  drug  preparations  is  indicated  by  the  small  number  of  samples 
collected. 
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Table  4. — Biological  assays  of  imported  crude  drugs,  -fiscal  year  1932 


Article 

Samples 
examined 

Samples 
requiring 
detention 

and  ex- 
portation 

4 
18 
123 

0 

Digitalis . -       .__'_        .            ... 

0 

Ergot 

59 

Total 

145 

59 

Table  5. — Biological  assays  of  domestic  drug  preparations,  fiscal  year  1932 


Article 


Samples 
requiring 
regulatory- 
action 


Aconite,  fluid  extract  and  tincture 

Cannabis,  fluid  extract 

Digitalis,  fluid  extract,  tincture,  and  pills 

Epinephrine,  solution  of 

Ergot,  fluid  extract  and  ampules 

Posterior  pituitary  extract 

Squill,  fluid  extract 

Strophanthus,  tincture  of 

Total 


The  administration  continued  its  activities  in  protecting"  farmers  against 
falsely  and  fraudulently  labeled  veterinary  proprietary  medicines.  Fourteen 
seizures  were  made  of  products  labeled  as  preventives  and  treatments  for  con- 
tagious abortion,  shipping  fever,  mastitis  (garget),  and  retention  of  afterbirth 
of  cattle ;  mixed  infections  of  swine,  swine  plague,  and  hog  flu ;  distemper, 
strangles,  influenza,  heaves,  shipping  fever,  and  bone  diseases  of  horses ;  fowl 
cholera,  fowl  typhoid,  gapes  of  chicks,  limberneck,  white  diarrhea  of  chicks, 
coccidiosis,  roup  of  chicks,  and  chicken  pox  of  poultry ;  and  preparations 
labeled  as  worm  preventives  for  all  types  of  livestock.  The  Government  also 
seized  three  shipments  of  so-called  mineral  mixtures,  the  labels  of  which  bore 
false  or  fraudulent  remedial  allegations.  Prosecutions  of  shippers  of  falsely 
and  fraudulently  labeled  stock  remedies  were  instituted  in  seven  cases. 

VITAMIN   WORK 


The  administration  has  recognized  for  some  years  that  the  rapid  increase 
of  traffic  in  commercial  products  alleged  to  contain  vitamins  constitutes  a 
serious  and  growing  regulatory  problem.  Extensive  claims  for  vitamin  effi- 
ciency are  made  for  both  foods  and  drugs.  The  public  has  come  to  recognize 
vitamins  as  dietary  necessities  and  is  prone  to  accept  label  claims  at  face 
value.  Many  commercial  products  are  correctly  labeled.  It  is  well  established, 
however,  that  several  of  the  vitamins  are  easily  destroyed  by  the  processes 
used  in  manufacturing  foods  and  drugs.  The  limited  regulatory  work  in  this 
field,  which  it  was  possible  to  do  in  previous  years  through  a  cooperative  ar- 
rangement with  the  Bureau  of  Chemistry  and  Soils,  covered  principally  cod- 
liver-oil  products,  but  demonstrated  the  need  for  an  organized  vitamin  unit 
in  the  administration  as  soon  as  funds  became  available.  A  small  unit  for 
vitamin  work  was  organized  in  September  of  the  present  year  with  a  total  per- 
sonnel of  three,  including  two  technical  workers.  Through  a  continuation  of 
the  cooperative  arrangement  with  the  Bureau  of  Chemistry  and  Soils,  the  head 
of  that  bureau's  vitamin  laboratory  maintains  general  supervision  of  the  unit. 

A  preliminary  survey  of  the  food  and  drug  field  revealed  that  exclusive  of 
cod-liver  oil  approximately  400  products  shipped  within  the  jurisdiction  of  the 
food  and  drugs  act  bear  claims  of  a  specific  or  general  kind  for  vitamin 
efficiency.  Testing  work  on  these  products  is  necessarily  slow.  During  the 
year,  however,  vitamin  tests  have  been  completed  on  27  products,  including 
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viosterols,  cod-liver-oil  extracts  and  tablets,  fortified  medicinal  oils,  tomato 
juices,  veterinary  products,  and  miscellaneous  drug  products.  Eighteen  of  these 
have  been  found  in  violation  in  some  respect.  Some  were  shown  to  be  in- 
trinsically worthless,  some  had  suffered  vitamin  destruction  in  the  course  of 
manufacture  or  distribution,  and  some  bore  exaggerated  claims  as  to  vitamin 
content  and  efficacy.  Corrective  actions  have  been  instituted  in  these  cases. 
This  work  will  be  continued  as  rapidly  as  the  force  of  the  unit  permits,  and  the 
unit  will  be  expanded  to  meet  increasing  demands  as  soon  as  this  can  be  done. 

LIMITATIONS   OF  JURISDICTION 

The  report  for  the  year  ended  June  30,  1930,  spoke  of  the  renewed  public 
interest  in  the  enforcement  of  the  food  and  drugs  act.  News  items  and  editorial 
comments  published  in  current  periodicals  and  the  daily  press,  as  well  as 
inquiries  received  by  letter  from  individuals,  testify  to  the  continuance  of  this 
interest.  Some  of  these  comments  and  inquiries  reveal  that  a  considerable 
portion  of  the  public  is  perhaps  expecting  greater  protection  through  the 
enforcement  of  the  pure  food  and  drug  law  than  the  legal  authority  conferred 
by  that  legislation  will  permit.  It  is,  perhaps,  natural  for  individuals  and  even 
editors  to  assume  that  the  Federal  food  and  drugs  act  protects  the  public  from 
any  and  all  dangerous  abuses  and  unethical  practices  in  the  sale  of  foods, 
drugs,  and  associated  products.  This,  however,  is  not  true.  If  the  public  is 
depending  on  the  act  for  protection  in  instances  where  it  has  no  protective 
provisions,  it  is  worth  while  to  inform  consumers  of  the  law's  limitations  so 
that  they  may  not  suffer  through  a  false  sense  of  security. 

During  the  year  the  sale  of  medicines  containing  radium  was  forcibly 
brought  to  public  notice  through  the  death  of  a  prominent  man  who  had  con- 
sumed a  large  quantity  of  a  radium-bearing  drug.  Many  inquiries  and  several 
editorials  reached  the  administration  asking  why  it  did  not  prevent  the  sale  of 
poisonous  drugs.  Similar  questions  were  asked  in  connection  with  published 
accounts  of  grave  injuries  to  consumers  caused  by  a  highly  dangerous  cosmetic 
offered  as  a  depilatory. 

The  Federal  food  and  drugs  act  does  not  prevent  the  sale  of  dangerous  drugs, 
nor  does  it  in  any  way  confer  authority  upon  the  administration  to  regulate 
the  sale  of  cosmetics  which  may  contain  poisonous  ingredients.  Congress  has 
given  consideration  to  national  cosmetic  control  legislation  but  has  not  enacted 
a  law  dealing  with  this  subject.  The  radium  preparation  referred  to  was 
unquestionably  dangerous.  Under  the  present  terms  of  the  law,  all  this  admin- 
istration could  require  was  that  the  therapeutic  claims  and  statements  of 
composition  on  the  label  be  truthful.  These  requirements  were  met  by  the 
manufacturer.  The  sale  of  the  product  within  the  jurisdiction  of  the  law  could 
no  more  be  prohibited  than  could  the  sale  of  strychnine  or  morphine,  well 
recognized  as  dangerous  drugs  if  abused,  but  highly  useful  when  properly 
employed  as  medicines. 

Recent  fatalities  resulting  from  overdoses  of  headache  powders  containing 
such  dangerous  ingredients  as  acetanilide  have  been  reported.  The  food  and 
drugs  act  distinctly  recognizes  medicinal  products  containing  this  highly  dan- 
gerous drug  as  legal,  but  because  of  its  known  qualities  specifically  requires  that 
preparations  containing  acetanilide  and  certain  other  drugs  be  labeled  to  show 
their  presence  and  amounts,  presumably  on  tbe  assumption  that,  with  such 
information  readily  available,  consumers  may  protect  themselves  against  over- 
doses. The  drugs  required  to  be  declared  are  not  numerous  and  include  only  a 
few  of  those  that  may  be  classed  as  dangerous.  The  Food  and  Drug  Administra- 
tion rigidly  enforces  this  requirement.  It  can  not  compel  a  label  declaration  of 
poisonous  drugs  not  specifically  required  in  the  act,  nor  can  it  require  that 
poisonous  medicines  be  labeled  "  Poison."  The  administration  has  attempted 
to  point  out  the  limitations  of  the  act  in  such  instances  as  those  cited  by  the 
issuance  of  public  notices  telling  of  the  dangers  of  the  unrestricted  consumption 
of  poisonous  drugs,  and  has  urgently  emphasized  the  importance  of  careful 
scrutiny  of  labels  to  avoid  mistakes  which  may  well  prove  fatal. 

The  food  and  drugs  act  does  not  have  jurisdiction  over  food  and  drug  traffic 
occurring  within  the  limits  of  an  individual  State,  nor  does  it  confer  on  regu- 
latory officers  authority  to  close  an  offending  factory  or  deny  its  output  in 
interstate  commerce.  Under  the  law  jurisdiction  begins  only  when  a  product 
has  been  shipped  or  offered  for  shipment  in  interstate  commerce  or  is  in 
course  of  exportation  from  or  importation  into  the  United  States.  Local 
transactions  are  subject  to  Federal  control  only  in  the  Territory  of  Alaska, 
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the  District  of  Columbia,  and  the  island  of  Puerto  Rico.  From  this  it  is  evident 
that  the  Food  and  Drug  Administration  can  not  "  put  the  offenders  out  of 
business."  Enforcing  officials  must  restrict  their  activities  to  instituting  action 
after  goods  have  been  shipped  within  the  jurisdiction  of  the  law,  such  goods 
being  shown  by  proper  analysis  to  be  adulterated  or  misbranded. 

The  act  does  not  authorize  officials  to  certify  the  purity  or  legality  of  foods 
or  drugs  before  they  are  shipped  within  the  jurisdiction  of  the  law.  The 
administration  may,  and  does,  advise  manufacturers  as  to  the  requirements  of 
the  statute  with  respect  to  specific  products,  but  the  responsibility  for  ship- 
ping articles  that  comply  with  the  legal  requirements  rests  solely  on  the  manu- 
facturer, and  the  law  does  not  authorize  the  Government  to  share  that  respon- 
sibility. In  only  exceptional  cases  does  the  act  confer  authority  to  regulate 
advertising  matter  distributed  apart  from  the  packages  of  foods  or  drugs- 
shipped  in  interstate  commerce.  In  general,  the  food  and  drugs  act  prohibits 
only  false  and  misleading  label  statements  of  identity,  strength,  quality,  or 
purity  of  foods  or  drugs,  and  false  and  fraudulent  label  statements  of  curative 
or  therapeutic  value  for  medicinal  products. 

In  the  last  annual  report  attention  was  called  to  the  need  for  amendatory 
legislation  making  heavier  penalties  for  violations  of  the  law  permissible. 
Such  a  proposed  amendment  has  been  drawn  up  and  was  introduced  in  Congress 
as  S.  4104. 

The  statute  now  provides  a  fine  for  the  first  offense  not  to  exceed  $200,  and 
for  each  subsequent  offense  $300  or.  imprisonment  not  exceeding  one  year. 
The  courts  alone  have  authority  to  impose  penalties.  They  have  shown  no 
disposition  to  impose  prison  sentences. 

In  line  with  the  recommendation  in  the  last  report  for  other  strengthening 
amendments,  an  amendment  to  section  8  of  the  act  has  been  prepared  and 
introduced  in  Congress  under  S.  3539  and  H.  R.  10085.  This  is  designed  to 
obviate  the  confusion  now  existing  in  the  phraseology  of  the  act  involving  the 
labeling  of  mixtures  or  compounds  sold  under  distinctive  names.  None  of 
these  measures  has  as  yet  been  acted  on. 

DEVELOPMENT  OF  ANALYTICAL  METHODS 

As  pointed  out  in  previous  reports,  the  Food  and  Drug  Administration  is  a 
distinctly  regulatory  unit,  its  duty  being  the  enforcement  of  the  food  and  drugs 
act  and  the  other  laws  with  which  it  is  charged  It  becomes  necessary,  how- 
ever, from  time  to  time  to  conduct  research  work  for  the  development  of 
methods  for  the  analysis  of  foods,  drugs,  and  other  products  as  an  aid  in 
enforcing  the  laws  more  efficiently.  A  few  of  the  most  recent  scientific  inves- 
tigations conducted  in  connection  with  the  food  and  drugs  act  are  briefly 
outlined  below. 

An  extensive  optical-crystallographic  study  of  crystalline  alkaloids  and  their 
salts  is  under  way.  The  application  of  the  immersion  method  to  the  micro- 
scopical identification  of  crystalline  alkaloids  and  their  salts  has  been  found 
to  afford  a  considerable  saving  of  time  and  material  wherever  a  qualitative 
identification  has  to  be  made.  Approximately  25  authentic  samples  have  been 
prepared  and  studied  optically,  with  the  result  that  optical  constants  will 
eventually  be  placed  on  record  to  be  used  in  the  microscopical  identification  of 
these  substances. 

The  optical  immersion  method  has  been  found  useful  in  the  detection  of 
flavoring  materials  in  beverages  and  other  food  products.  A  technic  has  been 
devised  for  the  separation  of  flavoring  substances,  either  as  the  crystalline  semi- 
carbazones  or  the  hydrazides,  and  subsequent  identification  by  means  of  their 
optical  constants. 

The  method  of  Gustafson  for  separating  leavening  ingredients  from  self- 
rising  flour  was  given  a  trial  in  connection  with  a  trade  complaint  that  a  cer- 
tain brand  of  self-rising  flour  bore  false  statements  as  to  the  quality  of  the 
flour  ingredient.  Following  a  thorough  trial  on  known  samples,  to  which  all  the 
different  types  of  baking  powder  had  been  added,  it  was  found  that  the  method 
of  separation  is  quite  accurate. 

A  method  for  estimating  the  quantity  of  salt  in  mixed  feeds,  meat,  and  fish 
meal  was  worked  out  and  submitted  to  feeding-stuffs  chemists  for  collaborative 
study.  Existing  methods  for  the  determination  of  bromine  in  small  amounts 
were,  after  considerable  investigation,  successfully  adapted  to  the  determina- 
tion of  bromine  in  bread,  in  connection  with  the  work  of  the  Senate  committee 
investigating  bread  composition. 
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Specialists  in  the  food-control  unit  carried  out  experiments,  in  cooperation 
with  the  food  standards  committee,  which  led  to  the  adoption  of  a  revised 
standard  for  mayonnaise.  The  study  was  carried  further  into  the  field  of 
developing  methods  for  the  detection  of  adulteration  of  products  in  this  class. 

Last  year's  report  outlined  investigations  under  way  for  the  purpose  of  work- 
ing out  a  procedure  to  determine  malic  acid  in  fruit  products.  The  method — 
based  on  the  principle  of  removing  citric  acid  by  treating  the  sample  with 
tribasic  lead  acetate  and  subsequent  oxidation  with  alkaline  permanganate — has 
been  found  useful.  The  new  procedure  has  now  been  recommended  to  workers 
in  the  field  and  will  prove  to  be  exceedingly  valuable  in  detecting  the  adultera- 
tion of  fruit  products  with  foreign  fruits  or  with  added  organic  acid.  This 
method  has  already  been  used  in  solving  at  least  three  important  problems. 

There  are  few  problems  in  food  chemistry  more  difficult  to  solve  than  that  of 
determining  certain  synthetic  materials  widely  used  in  imitation  fruit  flavors. 
Chemists  of  the  administration  have  been  at  work  on  this  problem  for  some 
time,  and  most  encouraging  progress  has  been  made.  A  method  has  been  devised 
for  the  detection  of  beta-ionone  and  its  quantitative  determination  when  present 
to  the  extent  of  20  or  more  parts  per  million.  The  work  on  the  detection  of 
imitation  fruit  flavor  has  shown  the  need  of  an  orderly  procedure  in  the  separa- 
tion of  the  flavoring  constituents  present  in  extracts  and  flavors,  including  sev- 
eral classes  of  chemical  compounds  to  which  products  of  this  type  owe  their 
odor  and  flavor.  A  procedure  has  been  developed  by  means  of  which  the  vola- 
tile flavoring  constituents  can  be  separated  into  free  acids,  aldehydes  and 
ketones,  alcohols,  acids  combined  in  the  form  of  esters,  and  lactones.  This 
method  is  described  in  a  paper  prepared  for  publication  under  the  title  "  Iden- 
tification of  Flavoring  Constituents  of  Commercial  Flavors.  II.  Detection  and 
Qualitative  Separation  of  Classes."  Work  has  been  continued  to  establish 
means  of  identifying  the  individual  members  of  the  classes. 

The  method  for  determining  lecithin  in  cacao  butter,  mentioned  in  last  year's 
report,  has  been  published  in  the  Journal  of  the  Association  of  Official  Agri- 
cultural Chemists. 

FOOD   STANDARDS 

The  food  standards  committee  held  two  meetings  during  the  fiscal  year. 
Standards  were  formulated  and  approved  for  mayonnaise,  mayonnaise  dressing, 
mayonnaise  salad  dressing,  milk  bread,  farina  macaroni,  farina  spaghetti, 
farina  vermicelli,  ginger  ale,  ginger-ale  flavor,  ginger-ale  concentrate,  sarsa- 
parilla,  sarsaparilla  flavor,  root  beer,  root-beer  flavor,  root-beer  concentrate, 
birch  beer,  birch-beer  flavor,  birch-beer  concentrate,  cream  soda  water,  cream- 
soda-water  flavor,  cream-soda-water  concentrate,  tomato  puree  (tomato  pulp), 
tomato  paste  (salsa  di  pomodora,  salsa),  and  heavy  tomato  paste  (concentrate). 
These  standards  are  published  in  Service  and  Regulatory  Announcements,  Food 
and  Drug  No.  2,  revision  3. 

On  May  25,  1932,  the  Secretary  signed  an  order  revising  certain  previously 
announced  standards  under  the  McNary-Mapes  amendment,  the  revisions  to  go 
into  effect  90  days  from  date.  These  revisions,  included  in  Service  and  Regu- 
latory Announcements,  Food  and  Drug  No.  4,  revision  2,  apply  to  changes  in 
the  labeling  requirements  for  substandard  goods.  They  also  modify  require- 
ments relating  to  the  legal  fill  of  the  container.  The  Secretary's  announcement 
also  made  public  the  changes  in  previously  promulgated  standards  for  canned 
peas,  peaches,  pears,  apricots,  tomatoes,  and  cherries.  The  legend,  "  Below  U.  S. 
Standard,  Low  Quality  But  Not  Illegal,"  previously  adopted  for  substandard 
goods,  was  not  changed  by  the  order  of  May  25  in  so  far  as  canned  vegetables 
are  concerned.  A  modification  was  made  in  the  legend  required  to  be  printed 
upon  substandard  canned  fruits,  however,  the  new  wording  adopted  being, 
"  Below  U.  S.  Standard,  Good  Food,  Not  High  Grade."  The  order  also  makes 
it  obligatory  for  canned  foods  falling  below  the  specified  fill  of  container  to  be 
labeled  with  the  words.  "Below  U.  S.  Standard,  Slack  Filled."  All  these 
changes  were  the  result  of  a  year's  experience  in  the  enforcement  of  the  amend- 
ment and  had  for  their  purpose  the  clarification  of  the  standards  and  their 
more  exact  enforcement.  The  changes  were  made  only  after  full  opportunity 
had  been  granted  to  consuming,  producing,  and  distributing  interests  to  express 
their  views  in  open  hearings.  Consumers  as  well  as  packers  represented  that 
the  legend  previously  employed  for  substandard  canned  foods,  while  satisfactory 
for  substandard  canned  vegetables,  was  confusing  and  not  accurately  informa- 
tive in  so  far  as  canned  fruits  were  concerned. 
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CERTIFICATION  OF  COAL-TAR  COLORS 

In  the  routine  examination  of  food  colors  to  determine  their  compliance  with 
the  requirements  of  the  pure  food  law,  1,137  batches,  representing  the  output  of 
52  firms,  were  certified.  The  total  certified  included  275,420  pounds  of  straight 
dyes  certified  under  foundation  certificates,  21,005  pounds  of  repacked  straight 
dyes,  and  293,002.07  pounds  of  mixtures.  Four  batches  of  straight  dyes  and 
eight  of  mixtures  were  rejected  during  the  year. 

INSECTICIDE  ACT 

The  Federal  insecticide  act  is  designed  to  protect  users  of  insecticides  and 
fungicides,  including  disinfectants,  by  such  regulation  of  labeling  and  composi- 
tion as  will  insure  truthful  claims  of  quality  and  effectiveness.  It  also  provides 
for  certain  statements  on  the  label  relative  to  total  and  water-soluble  arsenic 
and  active  and  inert  ingredients  and  requires  that  products  which  are  to  be 
applied  to  vegetation  shall  not  be  injurious  to  the  plants.  The  method  for  the 
investigation  of  insecticides  and  fungicides  has  in  the  main  consisted  in 
sampling  shipments  found  on  the  market,  although  this  has  been  supplemeted 
to  a  considerable  extent  by  factory  inspections.  The  plan  of  enforcement  calls 
for  the  direction  of  particular  attention  to  the  major  agricultural  insecticides 
and  fungicides,  of  which  the  arsenicals,  Bordeaux  mixtures,  sulphur,  and 
mineral-oil  preparations  are  the  most  important.  As  a  result  of  this  control 
the  general  character  of  these  products  has  been  kept  on  a  high-quality  plane. 

The  extent  of  the  field  covered  by  the  year's  work  and  the  number  of  samples 
examined  chemically,  microscopically,  bacteriologically,  or  by  submission  to 
field  tests  is  concisely  shown  below : 

Number 
of  samples 

Arsenate  of  calcium 111 

Arsenate  of  lead,  paste  and  powdered 114 

Paris  green 28 

Bordeaux  mixture  and  combinations  of  Bordeaux  with  arsenicals 199 

Lime-sulphur  solutions  and  sulphur  preparations 146 

Lubricating-oil  emulsions 80 

Miscellaneous  insecticide  and  fungicide  preparations  for  agricultural  use 173 

Dips  and  disinfectants  for  use  on  animals - 85 

Fly  sprays  for  animals 54 

Preparations  for  chicken  lice  and  mites 78 

Disinfectants,  germicides,  and  bactericides 207 

Sodium  hypochlorite  disinfectants  and  related  products 77 

Preparations  for  control  of  clothes  moths 206 

Insect  preparations  for  household  use 65 

Miscellaneous 42 

Fraudulent  preparations 13 

Total 1,678 

Forty-nine  cases  representing  alleged  violations  of  the  act  were  reported  to 
the  Department  of  Justice  for  the  institution  of  criminal  prosecution  or  seizure. 
In  addition  to  the  samples  listed,  181  consignments  of  insecticides  and  fungi- 
cides offered  for  importation  into  the  United  States  were  sampled  for  analysis. 
Thirty-two  of  these  were  found  to  be  in  conflict  with  the  provisions  of  the 
statute,  and  entry  was  refused  until  their  labels  were  brought  into  compliance 
with  the  law. 

ARSENICALS 

In  connection  with  that  section  of  the  law  which  holds  an  insecticide  or  fungi- 
cide to  be  adulterated  if  it  contain  any  substance  or  substances  which,  although 
preventing,  destroying,  repelling,  or  mitigating  insects,  is  injurious  to  the  vege- 
tation on  which  it  is  used,  studies  were  made  to  determine  the  relative  safety 
of  arsenates  of  lead,  calcium,  and  manganese,  both  alone  and  combined  with 
fungicides  such  as  lime-sulphur  solution,  and  to  determine  the  fungicidal  value 
of  the  combinations.  Both  calcium  and  manganese  arsenates,  either  alone  or 
combined  with  fungicides,  were  more  injurious  to  cherries  than  was  lead  arse- 
nate. This  study  involved  the  further  question  of  whether  casein  and  other 
spreaders  reduce  the  injurious  effect  of  arsenical  and  lime-sulphur  sprays.  It 
was  shown  that  some  of  these  spreaders  have  beneficial  action  in  preventing 
injury  by  arsenicals  when  properly  used  but  are  of  doubtful  value  in  preventing 
sulphur  injury. 
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The  improvement  in  the  quality  of  calcium  arsenate  on  the  market  this  year 
was  particularly  noticeable.  Samples  showing  water-soluble  arsenic  in  amounts 
sufficient  to  injure  the  crops  were  rarely  found.  Prior  to  governmental  super- 
vision over  interstate  traffic  in  insecticides  and  fungicides,  much  loss  and  plant 
injury  were  caused  through  the  use  of  adulterated  material.  Complaints  of 
lack  of  insect  and  fungus  control  or  of  plant  injury  due  to  such  causes  are  now 
infrequent. 

BORDEAUX  MIXTURES 

Among  the  more  serious  violations  of  the  law  that  were  found  during  the 
year  was  the  interstate  shipment  of  products  labeled  and  sold  as-  Bordeaux 
mixture,  but  which  were  not  Bordeaux  mixture.  These  products  were  tested 
during  the  year  on  fruits  for  which  they  were  recommended  and  were  found 
to  be  injurious — dangerously  so  in  some  cases — to  the  trees.  Investigation 
showed  them  to  have  been  improperly  manufactured.  Regulatory  action  is 
being  developed.  Studies  were  made  of  the  injurious  properties  of  various 
Bordeaux  mixtures,  and  to  determine  more  definitely  the  minimum  copper  con- 
tent essential  to  insure  reliable  fungicidal  action.  As  a  result  of  these  studies 
and  tests,  which  have  covered  a  period  of  several  years,  many  manufacturers 
have  been  required  to  change  their  formulas  or  methods  of  manufacture,  or  the 
claims  appearing  on  their  labels. 

OIL   PLANT   SPRAYS 

Claims  have  been  made  by  manufacturers  that  their  oil  sprays  which  are 
primarily  insecticides  will  control  certain  types  of  fungous  diseases  as  well. 
To  determine  whether  such  claims  are  to  be  regarded  as  misbranding  consid- 
erable field  work  has  been  done.  While  the  tests  indicate  a  temporary  effect 
against  certain  surface  mildews  and  in  a  few  instances  fair  control,  the  results 
were  variable  and  were  affected  markedly  by  weather  conditions.  Tests  indi- 
cate that  manufacturers  should  be  extremely  conservative  in  claiming  fungicidal 
properties  for  oil  sprays. 

SULPHUR  SPRAYS 

The  tendency  among  manufacturers  has  been  to  advocate  in  their  labeling 
ihe  use  of  various  types  of  surphur-spray  materials  containing  free  or  uncom- 
bined  sulphur  as  treatments  throughout  the  schedule  for  diseases  controlled  by 
lime-sulphur  solution.  Many  tests  have  been  made  with  these  sprays,  but  as 
yet  none  has  been  found  to  be  dependably  efficient  for  all  applications  against 
diseases  such  as  apple  and  pear  scab.  However,  in  certain  hot-weather  appli- 
cations some  of  them  at  proper  dosage  can  be  used  effectively  and  with  much 
less  injury  than  lime-sulphur  solution. 

DRY   LIME   AND   SULPHUR 

As  a  result  of  very  extensive  field  tests,  dry  lime-sulphurs  have  been  found 
to  be  inefficient  as  dormant  treatments  for  the  control  of  San  Jose  scale,  oyster- 
shell  scale,  and  the  white  scale.  The  trade  has  been  advised  through  a  mimeo- 
graphed leaflet  issued  in  January,  1932,  that  the  recommendation  of  this  product 
for  these  uses  should  be  discontinued. 

DUSTING  MATERIALS 

Insecticides  and  fungicides  consisting  of  dusting  materials,  including  finely 
ground  sulphur  dust  mixed  with  inert  materials,  sulphur  fused  with  a  colloidal 
clay  and  finely  ground,  dry  lime-sulphur  dusts,  sulphur  dust  prepared  as  a 
by-product  from  the  manufacture  of  gas,  mixed  copper  sulphate-lime  dusts,  and 
processed  copper  fungicide-lime-arsenical  dusts  have  required  extensive  field 
tests  to  determine  the  accuracy  of  insecticidal  and  fungicidal  claims  made  for 
them.  The  results  obtained  have  varied  widely,  depending  upon  the  season  and 
locality.  It  is  evident  that  each  of  these  products  must  be  studied  individually 
and  on  its  own  merits.  These  studies  are  being  continued  and  regulatory  action 
will  be  instituted  in  those  instances  where  exaggerated  claims  for  the  effective- 
ness of  the  product  are  made,  or  where  injury  to  the  plants  is  indicated. 
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MOTH  PREPARATIONS 

A  mimeographed  leaflet,  based  on  work  by  the  entomologists  of  the  Food 
and  Drug  Administration,  was  prepared  to  aid  manufacturers  in  the  labeling 
of  paradichlorobenzene  preparations  for  the  control  of  clothes  moths.  Four 
shipments  of  preparations  for  this  purpose  were  found  to  be  badly  misbranded 
and  the  shipments  seized.  As  a  result  of  repeated  corrective  measures,  the 
labels  for  paradichlorobenzene  and  naphthalene  are  rapidly  being  revised. 

VETERINARY  INSECTICIDES 

Insects  affecting  animals,  such  as  flies  and  mange  mites  of  stock,  and  lice 
and  mites  of  poultry,  cause  heavy  losses.  Many  of  the  preparations  for  con- 
trolling these  insects  have  been  put  on  the  market  without  sufficient  work  by 
the  manufacturer  to  determine  their  effectiveness,  and  the  administration's  tests 
have  shown  them  to  be  ineffective  or  injurious.  Much  has  been  done  in  clearing 
up  this  condition,  and  valuable  information  has  been  secured  relative  to  the 
injurious  effects  on  animals  of  certain  types  of  fly  sprays. 

A  pamphlet  to  aid  manufacturers  of  premise  disinfectants  in  labeling  their 
products  was  issued  January  27,  1932. 

DISINFECTANTS  AND  ANTISEPTICS 

A  paper  entitled  "  United .  States  Food  and  Drug  Administration  Methods 
of  Testing  Antiseptics  and  Disinfectants'  was  published  as  Circular  No.  198. 
This  was  issued  to  promote  uniformity  in  methods  of  testing  disinfectants  and 
antiseptics,  so  that  label  claims  for  different  preparations  may  be  on  a  com- 
parable basis.  Heretofore  much  misunderstanding  and  confusion  has  resulted 
from  a  lack  of  uniformity  in  methods  of  testing  by  different  laboratories. 

The  bactericidal  properties  of  emulsifiable  disinfectants  vary  with  the  emulsi- 
fying agent.  The  effect  on  the  phenol  coefficient  of  different  emulsifiers  has 
been  carefully  studied. 

NEW  INSECTICIDES 

One  of  the  outstanding  developments  in  the  insecticide  industry  during  the 
past  year  was  the  appearance  on  the  market  of  a  large  number  of  insecticides 
for  use  on  plants,  containing  rotenone,  the  pyrethrins,  or  a  combination  of  the 
two,  as  the  active  constituents.  Lack  of  adequate  information  on  the  efficiency 
of  these  preparations  and  of  their  limitations  has  required  a  large  amount  of 
testing  and  study.  In  handling  this  class  of  preparations  regulatory  operations 
are  still  greatly  handicapped  by  lack  of  accurate  chemical  methods  of  analysis. 

OTHER   SIGNIFICANT   INVESTIGATIONS 

Studies  are  now  in  progress  for  determining  the  effectiveness  of  organic 
mercury  compounds,  primarily  used  for  seed  and  soil  treatments,  which  have 
been  recommended  as  sprays  against  certain  diseases  of  ornamental  plants. 
Specialists  at  the  laboratories  at  Haddon  Heights,  N.  J.,  and  Silver  Spring, 
Md.,  are  making  studies  of  the  effectiveness  of  preparations  labeled  for  the 
control  of  Japanese  beetle  and  various  soil  insects.  The  former  laboratory 
also  continued  its  studies  on  the  effectiveness  of  preparations  labeled  as  fungi- 
cides. Tests  on  products  labeled  as  fungicides  are  also  being  made  at  the 
laboratories  at  Sodus,  N.  Y.,  and  Corvallis,  Oreg. 

CAUSTIC  POISON  ACT 

The  Federal  caustic  poison  act,  which  became  effective  in  1927,  safeguards 
the  distribution  and  sale  of  certain  dangerous  caustic  or  corrosive  acids,  alkalies, 
and  other  substances  marketed  in  interstate  commerce  or  offered  for  importa- 
tion into  the  United  States.  The  act  enumerates  specifically  the  substances  over 
which  control  is  exercised  and  requires  that  containers  of  such  substances  or 
preparations  in  which  they  are  u-ed  shall  bear  the  common  name  of  the  sub- 
stance, the  name  and  place  of  business  of  the  manufacturer  or  distributor,  the 
word  "  Poison  "  in  letters  of  the  proper  size  and  style,  and  directions  for  treat- 
ment in  case  of  accidental  personal  injury. 

During  the  fiscal  year  a  general  resurvey  was  made  through  the  field  stations 
of  the  administration  of  most  of  the  manufacturers  visited  in  the  former  general 
survev  and  also  of  manufacturers  who  have  recently  entered  the  trade.     This 
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survey  disclosed  that  a  number  of  manufacturers  had  failed  to  heed  the  labeling 
advice  given  them  through  correspondence  and  general  contact  with  the  admin- 
istration's field  representatives.  In  these  cases,  prompt  action  was  taken  to 
obtain  samples  from  interstate  shipments,  with  the  result  that  the  seizure  sec- 
tion of  the  act  was  invoked  to  remove  six  shipments  from  the  market.  In  addi- 
tion, five  cases  were  reported  to  the  Department  of  Justice  to  institute  criminal 
prosecution.  A  number  of  other  cases  are  in  the  course  of  development.  Dur- 
ing the  year  samples  of  232  products  were  collected  and  examined. 

One  feature  of  special  interest  in  connection  with  the  work  was  the  applica- 
tion of  the  caustic  poison  act  to  ammonia  solutions  used  by  beauty  shops  in 
hair  waving. 

IMPORT  MILK  ACT 

The  low  prices  of  milk  and  cream,  prevailing  during  the  fiscal  year,  com- 
bined with  the  increased  tariff,  caused  a  decided  decrease  in  the  volume  of  im- 
portations from  Canada  as  compared  with  the  previous  year.  Activities  in- 
cluded the  inspection  of  84  milk  plants  and  465  dairy  farms.  Products  from  12 
farms  were  embargoed  and  6  farms  were  released  from  previous  embargoes. 
Sixty-four  permits  were  renewed,  3  were  suspended,  while  4  permits  were  rein- 
stated. Seven  hundred  and  nine  samples'  of  milk  and  cream  were  examined 
bacteriologically,  40  of  them  showing  an  excessive  bacterial  count.  Citations  to 
hearings  were  issued  on  10  samples  collected  and  warnings  on  22. 

TEA  ACT 

Every  shipment  of  tea  offered  for  entry  into  American  channels  of  trade  was 
examined  in  the  administration's  tea  laboratories  at  New  York,  Boston,  San 
Francisco,  Seattle,  and  Honolulu.  Consignments  which  failed  to  meet  the  pre- 
vailing standards  of  quality,  purity,  and  fitness  for  consumption  were  denied 
entry. 

The  quantity  of  tea  offered  for  importation  during  the  fiscal  year  1932  was 
90,587,055  pounds,  a  slight  increase  over  that  during  1931.  (Table  6.)  Of  this 
quantity  90,321  pounds  were  rejected.  Only  200  pounds  were  rejected  for  fail- 
ure to  meet  the  standards  of  purity,  the  remainder  being  unacceptable  because 
of  low  quality.  One-tenth  of  1  per  cent  of  all  tea  offered  for  entry  was  rejected, 
as  compared  with  0.057  per  cent  for  the  previous  fiscal  year.  New  York  re- 
mained the  port  of  entry  through  which  the  bulk  of  tea  entered  the  United 
States — Boston,  Seattle,  San  Francisco,  and  Honolulu  following  in  the  order 
named. 

Table  6. — Teas  examined  and  rejected,  1925  to  1932  * 


Year 

Examined 

Rejected 

Year 

Examined 

Rejected 

1925 

Pounds 
92, 925, 470 
98, 551,  814 
97,  595,  579 
91, 105,  613 

Pounds 

84, 137 

457,  537 

100,  708 

57, 121 

Per  cent 

0.09 

.464 

.103 

.062 

1929 

1930-. 

Pounds 
93,  593,  264 
84,  732, 677 
87, 091,  330 
90,  587, 055 

Pounds 

115,084 

207, 884 

49,  253 

90,  321 

Per  cent 
0.123 

1926 

.245 

1927 

1931 

1932  . 

.057 

1928 

.100 

i  The  rejections  are  those  made  by  the  tea  examiners,  not  the  final  rejections  made  by  the  United  States 
Board  of  Tea  Appeals. 

NAVAL  STORES  ACT 


Under  the  service  features  of  the  naval  stores  act  the  administration  main- 
tains classifiers  for  rosin  in  the  southern  producing  sections  in  Georgia,  Ala- 
bama, Mississippi,  Louisiana,  and  Texas.  These  men  graded  during  the  year 
144,461  barrels  and  drums  of  rosin,  a  material  decrease  under  last  year's  total. 
They  also  regraded  at  the  request  either  of  the  producers  or  the  consignees, 
after  arrival  at  northern  distributing  points,  1,508  barrels  of  rosin,  which  rep- 
resent total  shipments  of  about  10,000  barrels.  The  collections  for  service 
work,  returned  to  the  United  States  Treasury  as  miscellaneous  receipts, 
amounted  to  $10,342.38.  Approximately  100  shipments  of  turpentine  moving 
in  interstate  trade  and  4  consignments  of  rosin  were  sampled  to  determine 
compliance  with  the  law.     Citations  were  issued  on  8  shipments,  4  of  which 
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involved  misgraded  rosin  and  3  sulphate  wood  turpentine  which  was  improperly 
labeled  or  invoiced.  Results  of  the  hearings  on  seven  of  these  citations  did 
not  indicate  that  further  regulatory  action  will  be  necessary  or  warranted,  and 
the  cases  were  placed  in  permanent  abeyance.  One  case,  however,  seemed  to 
involve  a  very  shrewd  and  willful  violation  of  the  act,  and  prosecution  has 
been  recommended  against  the  producer,  who  was  apparently  adulterating  his 
turpentine  with  kerosene  oil. 

The  investigation  of  the  colors  of  rosin  and  rosin  standards,  outlined  in  last 
year's  report,  was  continued.  It  is  anticipated  that  as  a  result  of  this  work 
some  definite  and  general  rule  for  evaluating  the  several  attributes  of  color 
in  determining  the  grade  of  a  sample  of  rosin  can  be  developed. 

COLLABORATION  WITH  OTHER  BRANCHES  OF  THE  SERVICE 

Regulatory  activities  under  the  food  and  drugs  act  and  the  five  other  laws 
enforced  by  the  organization  annually  require  considerable  collaboration  with 
other  departments  of  the  Government.  These  include  the  Post  Office  Depart- 
ment, Department  of  Justice,  the  Veterans'  Administration,  Federal  Trade 
Commission,  the  Army,  the  Navy,  etc. 

Cooperation  with  the  Post  Office  Department  during  the  year  was  of  special 
interest  and  importance.  The  collaborative  investigations  unit  prepared  and 
submitted  to  the  Post  Office  Department  80  reports,  involving  254  analyses  of 
articles  susceptible  to  action  under  the  fraud  law.  These  consisted  of  a  large 
number  of  alleged  fraudulent  articles,  including  medicinal  preparations  or 
mechanical  devices  recommended  to  restore  lost  vitality,  rejuvenators,  radio- 
active products  and  appliances,  facial  adjusters,  and  so-called  cures  for  venereal 
diseases,  and  a  large  number  of  other  serious  maladies. 

The  microanalytical  laboratory  analyzed  a  total  of  394  samples  of  foods  and 
drugs  for  a  number  of  Government  organizations.  The  samples  analyzed  for 
the  Department  of  Justice,  the  Veterans'  Administration,  and  the  General 
Supply  Committee  were  largely  canned  foods.  Fifty-one  drug  and  medicinal 
samples  were  examined  for  the  Post  Office  Department  in  connection  with  en- 
forcement of  fraud-order  regulations. 

The  food-control  laboratory  examined  3,000  samples  of  food  during  the 
year,  about  58  per  cent  being  from  the  Veterans'  Administration,  23  per  cent 
from  the  Department  of  Justice,  16  per  cent  from  the  General  Supply  Com- 
mittee, and  the  remainder  from  the  Army,  Navy,  Marine  Corps,  Interior 
Department,  Shipping  Board,  and  the  Panama  Canal. 

A  number  of  drug  products  were  examined  for  the  Federal  Trade  Commission 
and  medical  advice  was  given  to  this  organization  as  to  the  therapeutic  value 
of  many  proprietary  medicines. 

INFORMATION  SERVICE 

Despite  the  fact  that  the  Federal  food  and  drugs  act  has  been  in  effect  for 
26  years,  and  that  it  was  enacted  following  urgent  and  general  public  demand, 
there  is  to-day  an  evident  lack  of  knowledge  concerning  the  law  and  methods 
for  its  enforcement.  The  information  service  was  organized  in  1930  primarily 
to  give  the  consumer  such  information.  A  secondary  duty  consists  in  supply- 
ing to  the  food  and  drug  manufacturing  trades  announcements  and  information 
considered  vital  in  explaining  the  full  requirements  of  the  law.  As  in  the  past 
year,  the  administration  concentrated  upon  supplying  the  public  with  practical 
information  regarding  the  reading  of  labelings  on  foods  and  drugs. 

PUBLICATIONS 

Publications  printed  during  the  year  included,  in  addition  to  the  annual 
report,  975  notices  of  judgment  under  the  food  and  drugs  act,  25  under  the 
insecticide  act,  2  under  the  caustic  poison  act,  and  1  under  the  naval  stores  act. 
One  index  to  notices  of  judgment  under  the  food  and  drugs  act,  Nos.  17001  to 
18000,  was  published.  Other  publications  during  the  year  included  Circular 
198  and  five  service  and  regulatory  announcements.  Five  articles  were  pre- 
pared for  the  1932  Yearbook. 
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REPORT  OF  THE  FORESTER 


United  States  Department  of  Agriculture, 

Forest  Service, 
Washington,  D.  C,  September  i,  1932. 
Sir  :  I  transmit  herewith  the  report  of  the  Forest  Service  for  the 
fiscal  year  ended  June  30,  1932. 
Respectfully, 

Robert  Y.  Stuart,  Forester. 
Hon.  Arthur  M.  Hyde, 

Secretary  of  Agriculture. 


NEW  LIGHT  ON  THE  TIMBER  SITUATION 

That  the  timber  supply  of  the  United  States  is  waning  has  long  been  generally 
believed.  The  Forest  Service  has  for  many  years  been  diligently  seeking  better 
light  on  how  much  timber  there  is  in  the  country,  how  fast  it  is  being  used  up, 
how  fast  it  is  growing,  and  how  use  and  replenishment  can  be  brought  into 
proper  balance.  Yet  policy,  both  public  and  private,  still  has  to  confront  many 
uncertainties.  Business  practice  demands  more  and  more  the  systematic 
gathering,  analysis,  and  appraisal  of  relevant  facts  to  clear  up  such  uncertain- 
ties. Through  the  country-wide  forest  survey  authorized  by  the  McSweeney- 
McNary  Act  of  1928  on  a  12-year  basis,  and  now  under  way — though  its  pace 
will  be  retarded  by  the  curtailments  resulting  from  the  governmental  economy 
program — eventually  a  complete  inventory  of  the  forest  resources  of  the  United 
States  will  be  obtained.  As  an  interim  measure,  the  Forest  Service  inaugurated 
in  the  fiscal  year  1931  and  prosecuted  throughout  the  fiscal  year  1932  a  restudy 
of  the  existing  data  on  the  forest  situation,  obtainable  without  extensive  first- 
hand field  studies. 

Its  results  afford  better  light  than  have  any  of  the  earlier  estimates  upon  our 
available  present  timber  supplies  and  probable  future  forest  needs.  In  ap- 
praising the  value  of  these  results,  however,  the  difficulties  and  complexities  in- 
volved in  making  estimates  of  this  character  should  be  kept  in  mind. 

OUR  forest  land 

The  area  of  forest  land  in  the  United  States  is  not  diminishing,  but  increas- 
ing. In  1920,  after  a  study  of  the  forest  situation  by  the  Forest  Service  prepar- 
atory to  the  so-called  "  Capper  report,"  it  was  put  at  463.000,000  acres.  The 
new  study  shows  496,000,000  acres  of  forest  land  suitable  for  the  production  of 
commercially  valuable  timber  crops.  While  the  two  estimates  are  not  strictly 
comparable,  the  difference  between  them  is  in  part  because  of  the  intervening 
reversion  of  cultivated  and  pasture  lands  to  forest. 

The  reversion  is  continuing.  It  seems  destined  to  add  millions  of  acres  more 
to  the  forest  area.  This  movement  raises  many  perplexing  economic  and  social 
problems,  distinct  from  the  question  of  adequate  timber  supplies,  but  involving 
forestry  as  a  means  of  using  land  productively.  In  any  case,  what  the  Nation's 
forest  area  may  ultimately  be  is  less  important  than  the  quality  and  quantity  of 
timber  our  forest  lands  are  going  to  produce ;  whether  these  lands  will  be  more 
or  less  than  the  Nation  needs  or  can  advantageously  use ;  how  they  will  affect 
the  question  of  regional  adequacy  of  forest  supplies :  and  to  what  degree  public 
143969—32 1 
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ownership  of  forest  lands  or  public  assistance  to  private  undertakings  in  timber 
growing  will  have  to  be  assumed. 

If  timber  grows  where  it  can  never  be  cut  and  got  to  market  without  a 
prohibitive  outlay,  its  effect  on  the  national  timber  supply  is  nil.  In  economic 
terms,  it  is  permanently  inaccessible.  Accessibility,  it  is  true,  changes  all  the 
time.  The  stand  improves,  or  deteriorates ;  logging  costs  are  cheapened  by  new 
devices,  or  increased  by  higher  wage  levels;  new  transportation  facilities  come 
in,  or  new  ways  to  use  the  wood  are  developed,  or  scarcity  elsewhere  advances 
the  stumpage  value;  and  each  factor  shifts  the  dividing  line.  Nevertheless, 
millions  of  acres  of  our  timberland  are  practically  out  of  present  consideration 
as  a  source  from  which  to  meet  the  requirements  of  the  general  lumber  market — 
not  necessarily  because  the  timber  is  very  remote,  but  because  its  quality,  quan- 
tity, difficulty  of  logging,  and  location  combined  make  the  cost  of  utilizing  it 
greater  than  the  value  of  its  product.  Elsewhere,  particularly  in  the  National 
and  State  parks,  considerable  bodies  of  merchantable  timber  are  withdrawn 
from  commercial  use  and  devoted  to  scenic  protection,  recreational  use,  and 
the  protection  of  watersheds.  Public  demands  of  this  character  are  increasing. 
Again,  as  farm  land  in  the  eastern  United  States  reverts  to  forest,  it  may  often 
be  occupied  indefinitely,  unless  artificially  reforested,  by  worthless  or  nearly 
worthless  growth.  Along  with  such  land  may  be  placed  about  60.000,000  acres 
which  lumbering  and  fire  have  either  denuded  or  otherwise  left  in  no  condition 
to  become  again  productive,  without  artificial  assistance,  over  a  long  term  of 
years.  Much  land  of  both  kinds,  though  classed  as  forest  land,  can  not  be 
counted  on  as  a  source  for  meeting  the  national  lumber  needs  for  many  years — 
perhaps  not  during  the  present  century. 

In  its  new  estimate  of  the  amount  of  land  available  for  timber  production 
the  Forest  Service  has  not  attempted  to  segregate  and  exclude  the  forest  lands 
which,  in  consequence  of  economic  inaccessibility,  are  out  of  immediate  prac- 
tical consideration  as  a  probable  source  of  commercial-timber  supply.  Neither 
has  it  excluded  reverting  farm  lands  which  a  forest  growth  has  actually  begun 
to  occupy,  nor  cut-over  lands,  however  poor  their  condition,  on  the  ground  that 
without  artificial  assistance  their  restoration  to  productivity  may  be  long  de- 
layed. On  the  other  hand,  the  estimates  do  exclude — as  did  also  the  Capper 
report  estimates — approximately  100,000,000  acres  of  low-grade  woodland  and 
scrub  which  has  not  borne  and  will  not  produce  saw  timber  in  sufficient 
quantity  to  justify  large-scale  commercial  operations.  The  new  estimate  also 
excludes — and  in  this  it  differs  from  the  Capper  report — more  than  10.000,000 
acres  of  land  supporting  or  suitable  for  producing  commercial  timber  in  com- 
mercial quantities,  but  withdrawn  from  timber  cutting  for  such  purposes  as 
preservation  of  scenery,  recreational  use,  and  watershed  protection.  Thus  is 
reached  the  estimate  of  a  present  commercial-forest  area  of  496,000,000  acres, 
of  which  189,000,000  acres,  or  three-eighths,  bears  saw  timber,  one-fourth  bears 
cordwood,  and  the  remaining  three-eighths  ranges  from  fully  stocked  areas  of 
young  growth  not  yet  big  enough  for  cordwood  down  to  bare  land. 

Saw-timber  areas  are  areas  on  which  a  large  proportion  of  the  timber  is 
of  sufficient  size  for  manufacture  into  lumber,  under  the  prevailing  logging 
and  milling  practice  of  the  region.  On  cordwood  areas — "  cordwood "  is  a 
measure  of  size,  not  use — the  bulk  of  the  timber  is  below  saw-timber  size, 
but  large  enough  for  pulpwood,  fuel  wood,  or  similar  small  products.  This 
may  or  may  not  be  on  the  way  to  becoming  saw  timber  as  the  present  stand 
matures. 

The  forest  area  on  which  the  growth  is  below  cordwood  size  comprises 
186,000,000  acres.  Were  our  whole  forest  area  on  a  basis  somewhat  approach- 
ing a  condition  of  continuous  timber  production,  or  sustained  yield,  only 
100,000,000  acres  would  be  in  this  class.  On  the  other  hand,  the  cordwood 
area  is  disproportionately  low.  Regionally  the  disproportion  is  in  some  in- 
stances more  pronounced.  Of  the  56,000,000  acres  of  forest  land  in  the  Lake 
States,  for  example,  42,000,000  acres  is  land  on  which  the  growth  is  below 
cordwood  size.  From  the  standpoint  of  area  only,  saw  timber  is  in  reasonable 
balance  nationally,  but  not  regionally.  Four-ninths  of  the  saw-timber  area  is 
in  the  West.  The  preponderant  position  of  the  Pacific  Northwest  saw-timber 
area  is  increased  when  the  relative  volumes  of  the  timber  are  taken  into 
account.  More  than  seven-tenths  of  the  eastern  forest  land  is  partly  or  wholly 
occupied  by  regrowth  either  too  small  or  too  poor  in  quality  for  lumber. 
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OWNERSHIP   OF   THE   FORESTS 


In  the  matter  of  ownership,  the  outstanding  fact  is  that  in  the  East  public 
ownership  embraces  only  4  per  cent  of  the  forest  land,  while  in  the  West  it 
embraces  65  per  cent.  Approximately  88,000,000  acres  of  the  commercial- 
forest  area,  of  which  75,000,000  acres  is  within  the  national  forests,  is  owned 
or  managed  by  the  Federal  Government,  about  9,500,000  by  the  States,  and 
more  'than  1,000,000  by  counties  and  municipalities.  For  the  country  as  a 
whole,  the  proportion  of  publicly  owned  forest  is  decidedly  less  than  in  most 
European  countries. 

Farm  woodlands  comprise  127,000,000  acres,  mostly  in  the  East.  They  make 
up  one-half  of  the  forest  area  in  the  central  and  one-third  that  in  the  Middle 
Atlantic  and  southern  regions.  Partly  because  of  rough  selection  methods  of 
cutting,  and  with  less  fire  loss,  farm  woodlands  are  on  the  average  in  better 
growing  condition  than  other  privately  owned  forest  lands. 

The  remaining  270,000,000  acres  of  private  forest  land  is  owned  by  land, 
lumber,  pulp  and  paper,  and  mining  companies,  railroads,  and  miscellaneous 
individuals  or  agencies.  It  is  in  this  broad  class  that  the  forest-land  problems 
of  the  Nation  especially  reside.  It  includes  the  bulk  of  the  nonrestocking  cut- 
over  land.  It  includes  also  most  of  the  perhaps  30,000,000  acres  or  more  of  cut- 
over  forest  land  which  is  tax  delinquent  and  largely  makes  up  the  so-called, 
new  public  domain.  With  some  notable  exceptions,  these  owners  have  not  been 
convinced  that  it  will  pay  them  to  keep  their  land  permanently  productive. 

TIMBER  VOLUME,  GROWTH,  AND  DRAIN 

Pending  the  completion  of  the  forest  survey,  it  is  necessary  to  use  principally 
cruisers'  estimates  as  the  primary  source  of  statistical  information  on  existing 
supplies  of  timber.  These  afford  an  exceedingly  imperfect  picture  of  what  the 
forest  actually  contains  and  will  eventually  yield  under  utilization.  They  are 
based  upon  the  logging  and  milling  practices  current  in  the  various  regions. 
These  practices  both  vary  in  different  regions  and  change  from  time  to  time 
in  the  same  region. 

Reasonably  dependable  estimates  of  the  rate  of  growth  which  is  taking  place 
and  can  be  forecast  are  even  more  difficult  to  make  because  of  inadequate 
knowledge  and  the  multitude  of  factors  and  diversity  of  conditions  involved. 
Nevertheless,  the  studies  of  growth  which  have  been  under  way  in  the  various 
forest  regions  for  many  years  have  built  up  a  large  body  of  data,  and  the 
collective  expert  judgment  expressed  in  the  estimates  can,  it  is  believed,  be 
accepted  as  broadly  representative  of  actualities. 

The  estimates  of  drain  are  of  very  uneven  validity  in  the  various  items. 
The  drain  for  such  purposes  as  lumber  manufacture,  pulp  production,  and  the 
like  is  known  within  close  limits,  but  the  drain  for  fuel  wood  and  the  losses 
due  to  insect  infestations,  tree  diseases,  and  even  fire,  involve  elements  of 
doubt  that  necessitate  the  allowance  of  a  liberal  margin  for  possible  error. 

The  total  volume  of  standing  timber  on  the  commercial  forest  land  in  the 
United  States  is  estimated  at  487,000,000,000  cubic  feet  The  total  estimated 
yearly  drain  of  16,306,207,000  cubic  feet  is  about  one-thirtieth  of  the  present 
visible'  supply,  assuming  that  the  entire  stand  can  be  regarded  as  available  for 
use — that  is,  disregarding  the  factor  of  accessibility. 

For  the  old-growth  timber,  inaccessibility  is  a  factor  which  can  not  be  ig- 
nored. Excluding  from  consideration  stands  of  barely  merchantable  size, 
it  is  roughly  estimated  that  not  more  than  one-half  of  the  present  saw  timber 
volume  of  1,668,000,000,000  board  feet  can  be  profitably  harvested  on  the  basis 
of  operating  costs  and  market  conditions  of  1925-1929,  and  that  on  this  basis 
only  about  600,000,000,000  of  the  1,314,000,000,000  board  feet  of  saw  timber  in 
the  West  is  available.  To  what  extent  this  condition  will  change  either  way 
it  is  impossible  to  predict. 

Softwoods  make  up  about  89  per  cent  of  the  saw  timber,  but  hardwoods 
furnish  26  per  cent  of  the  cut.  Hardwood  depletion  is  therefore  progressing 
especially  rapidly.  While  90  per  cent  of  the  softwood  saw  timber  is  west  of 
the  Great  Plains,  the  hardwoods  are  almost  entirely  in  the  East. 

Arithmetically,  the  figures  just  cited  would  support  the  statement  that  if 
the  drain  is  not  lessened,  30  years  hence  there  will  be  in  the  United  States  only 
the  amount  of  timber  which  growth  in  the  interval  will  have  added.     Inasmuch 
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as  the  estimated  present  rate  of  growth  is  less  than  one-half  the  estimated 
current  drain,  the  conclusion  might  be  drawn  that  the  country  is  fast  rushing 
toward  forest  denudation.  In  reality  the  matter  is  not  so  simple.  Undoubt- 
edly changes  will  take  place  in  both  the  growth  and  the  drain  rates.  The  crucial 
question  concerns  a  different  kind  of  exhaustion.  It  is  a  question  not  of  reach- 
ing the  end  either  of  the  country's  timber  supplies  or  of  its  forests,  but  of  main- 
taining or  enfeebling  the  power  of  the  forests  to  grow  continuously  the  kinds  and 
quantities  of  wood  that  our  economic  life  will  require. 

The  volume  of  second-growth  saw  timber  is  far  below  that  necessary  for  well- 
balanced  forest  resources.  This  is  partly  because  second-growth  stands  are 
very  commonly  cut  as  soon  as  they  have  a  money  value,  without  regard  to  the 
fact  that  they  are  immature  and  growing  rapidly.  This  practice  destroys  the 
well-balanced  series  of  age  classes  necessary  for  sustained  yield  of  saw  timber. 

The  great  remaining  western  timber  reservoir,  with  its  1,314,000,000,000 
board  feet,  if  accessibility  is  left  out  of  account,  ought  to  serve  as  a  means  of 
bridging  the  gap  until  the  eastern  forests  can  be  put  in  a  more  productive 
condition.  Highly  efficient  methods  of  lumber  manufacture  and  low-cost  water 
transportation  place  this  supply  within  reach  of  eastern  consuming  centers, 
and  should  facilitate  a  period  of  reduced  cutting  and  rehabilitation  of  the 
depleted  eastern  forests.  But  the  pressure  upon  private  owners  in  the  Pacific 
coast  region  to  liquidate  stumpage  is  causing  lumber  to  be  thrown  on  the 
market  with  little  regard  to  future  needs,  depressing  and  dislocating  the 
market  and  rendering  forestry  measures  less  attractive  for  private  forest 
owners  everywhere.  At  the  same  time  overcutting  is  taking  place  in  many  of 
the  forest  regions,  thus  further  unbalancing  the  situation. 

The  condition  of  unbalanced  forest  areas  and  volumes  both  nationally  and 
regionally ;  the  overcutting  of  second  growth ;  the  understocking  of  large  areas 
of  young  growth  and  the  complete  denudation  of  60,000,000  acres  of  land, 
because  of  fire  and  bad  logging  practice;  the  replacement  of  valuable  species 
with  those  of  no  or  little  present  usability;  all  these  things  and  more  find 
their  result  in  marked  impairment  of  the  economic  and  social  values  which 
depend  upon  our  forest  resources.  This  dependence  relates  not  only  to  the 
commodity  value  of  forests,  but  also  to  their  service  in  the  fields  of  watershed 
protection,  recreation,  fish  and  game  conservation,  and  scenic  values. 

What  has  been  said  merely  exemplifies  the  highly  unbalanced  conditions 
which  have  resulted  from  public  policies  consisting  too  largely  of  inaction  and 
reliance  upon  laissez  faire  to  find  and  apply  the  necessary  correctives.  In 
comparison  with  the  need,  far  too  little  is  being  done  to  facilitate  and  encourage 
private  forest  management ;  public  policies  of  forest  acquisition  and  adminis- 
tration are  still  exceedingly  inadequate ;  and  public  restraint  of  injurious 
private  practices  through  regulatory  requirements  has  barely  begun.  While 
policies  and  measures  designed  to  promote  conservation  have  had  some  effect 
on  the  balance,  they  have  been  insufficient  to  offset  the  powerful  and  relentless 
pressure  of  the  economic  forces  created  by  the  pursuit  of  private  profit.  These 
offsetting  public  policies  are  being  enlarged,  but  not  adequately,  and  a  demand 
is  now  developing  for  diminished  public  activities,  in  the  name  of  economy  and 
on  the  ground  of  overexpansion  of  the  governmental  function.  The  lumber 
industry  itself,  in  the  grip  of  economic  forces  which  it  appraises  as  beyond 
its  own  power  to  control,  is  seeking  public  aid.  It  desires  this  for  the  purpose 
of  obtaining  a  better  balance  between  its  output  and  markets  and  lightening  the 
burden  imposed  by  overinvestment  and  overexpansion.  The  creation  of  the 
Timber  Conservation  Board  was  to  this  end.  The  lumber  industry  realizes 
that  if  public  aid  having  any  prospect  of  adequacy  for  its  effective  relief  is  to  be 
forthcoming,  this  aid  must  comprise  measures  designed  not  solely  for  the 
stabilization  of  the  industry,  but  designed  also  to  stabilize  the  basic  situation 
and  the  forces  which  are  leading  on  to  still  greater  unbalance  in  the  adjust- 
ment of  forest  use  to  the  forest  resource. 

COST  ACCOUNTING 

From  the  beginning  of  its  administration  of  the  national  forests  the  Forest 
Service  has  unceasingly  sought  to  make  its  expenditures  of  public  funds  fully 
productive  through  efficiency  in  management  and  economy  in  operation.  To 
this  end  it  has  given  constant  attention  to  the  improvement  of  its  business 
methods.     The  development  of  an  effective  system  of  financial  control  as  an 
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executive  tool  has  for  some  years  been  a  subject  of  special  study.  It  has  in- 
cluded a  search  for  reliable  cost-finding  methods  adapted  to  national-forest 
conditions.  Out  of  this  has  come  a  comprehensive  cost-accounting  system, 
which  has  been  elaborated  and  determined  through  extended  experimentation. 
The  system  and  its  gradual  development  were  briefly  described  in  last  year's 
report.  Its  installation  is  now  being  completed.  When  the  results  are  fully 
available,  true  costs,  including  overhead  and  appropriate  depreciation  charges 
on  capital  investments  in  facilities,  will  be  known  for  every  activity  and 
function  carried  on. 

With  the  relation  between  the  cost  and  the  benefits  of  each  activity  clearly 
established  and  its  use  as  a  tool  in  planning  and  management  control  definitely 
provided  for,  informed  and  discriminating  decisions  on  what  is  and  what  is 
not  of  advantage  to  the  public  interest  will  be  facilitated.  The  system  has 
large  flexibility.  For  example,  forest  supervisors  who  want  complete  details 
on  specific  elements  of  cost,  such  as  the  cost  of  pack-animal  transportation,  the 
cost  of  grazing  supervision,  maintenance  costs  on  trails,  or  any  other  part  of 
their  business,  can  get  the  information  they  individually  need  in  the  most 
usable  form :  but  those  who  have  no  occasion  for  these  detailed  data  for  their 
particular  managerial  task  will  not  collect  them.  The  system  has  to  apply 
to  a  form  of  organization  and  a  range  of  activities  and  objectives  widely  un- 
like those  encountered  in  any  other  cost-keeping  organization.  It  has  been 
painstakingly  contrived  to  meet  the  actual  needs  of  local  managers  of  na- 
tional forests,  upon  whose  ability  to  put  it  to  real  use  depends  its  chief  value 
as  a  working  tool. 

LEGISLATION  OF  THE  YEAR 

The  Federal  legislation  of  the  year  specifically  relating  to  the  work  of  the 
Forest  Service  was  enacted  at  the  first  session  of  the  Seventy-second  Congress. 
The  acts  making  appropriations  were : 

The  first  deficiency  appropriation  act,  Public,  No.  5,  approved  February  2,  1932.  This 
act  carried  an  appropriation  of  $4,260,000  to  cover  the  deficit  incurred  by  the  Forest 
Service  in  fighting  forest  fires  during  the  1931  fire  season. 

The  agricultural  appropriation  act,  fiscal  year  1933,  Public,  No.  269,  approved  July  7, 

The  so-called  destitution  relief  act,  Public,  No.  302,  approved  July  21,  1932.  Under 
this  act  $5,000,000  was  appropriated  for  the  construction  and  improvement  of  national- 
forest  highways,  and  $5,000,000  more  for  the  construction  and  maintenance  of  roads, 
trails,  bridges,  fire  lanes,  and  other  objects  specified  under  "  Improvement  of  the  national 
forests"  in  the  agricultural  appropriation  act,  fiscal  year  1932  (46  Stat.  1242). 

The  acts  making  or  authorizing  changes  in  the  area  of  the  national  forests, 
or  affecting  national-forest  lands,  were: 

The  act  approved  February  25,  1932,  47  Stat.  55,  adding  19,407  acres  to  the  Cache 
National  Forest,  Idaho. 

The  act  approved  June  30,  1932,  47  Stat.  474,  adding  51,335  acres  to  the  Idaho 
National  Forest,  Idaho. 

The  act  approved  May  14,  1932,  47  Stat.  155,  which  transferred  973  acres  from 
the  Rogue  River  National  Forest,  Oreg.,  to  the  Crater  Lake  National  Park,  Oreg. 

The  act  approved  June  18,  1932,  47  Stat.  324,  granting  rights  of  way  across  the 
San  Bernardino  National  Forest  to  the  Metropolitan  water  district  of  California. 

The  act  approved  May  4,  1932,  47  Stat.  146,  granting  rights  of  way  to  the  city  of 
San  Diego,  Calif. 

The  act  approved  June  30,  1932,  47  Stat.  451,  extending  the  forest-exchange  act 
to  certain  townships  adjacent  to  the  Siuslaw  National  Forest,  in  Oregon. 

Legislation  relating  to  or  affecting  national-forest  administration  comprised — 

The  act  approved  June  30,  1932,  47  Stat.  473,  authorizing  the  Forest  Service  to 
enter  into  contracts  for  services  and  supplies  to  be  furnished  in  the  following  fiscal  year 
if  an  appropriation  were  made  to  meet  the  obligations  of  such  contracts. 

The  act  approved  June  29,  1932,  47  Stat.  343,  prohibiting  the  use  of  official  insignia, 
except  when  authorized  under  regulations  prescribed  by  the  head  of  an  executive  de- 
partment or  independent  office  of  which  the  wearer  is  an  officer  or  subordinate. 

PROGRESS  IN  STATE  FORESTRY  LEGISLATION 

Georgia  abolished  the  State  board  of  forestry  and  created  a  department  of 
forestry  and  geological  development  under  a  State  commission  made  up  of  the 
governor,  as  chairman  and  president,  and  six  members  appointed  by  him. 
Mississippi  provided  that  boards  of  supervisors  shall  make  special  assess- 
ments, not  to  exceed  3  cents  per  acre,  for  forest-fire  protection  on  the  timbered 
and  uncultivatable  acreage  of  the  county  or  definitely  described  part  thereof, 
upon  petition  of  a  majority  of  the  freeholders  of  the  area,  and  prescribed  the 


manner  of  levying,  collecting,  and  disbursing  the  assessment.  The  1924  law 
relative  to  taxation,  protection,  and  regulation  of  unimproved  lands  was 
repealed. 

Mississippi  designated  about  23,000  acres  belonging  to  the  University  of 
Mississippi  as  the  University  State  Forest,  to  be  under  the  control  of  the 
board  of  trustees  of  State  institutions  of  higher  learning.  The  board  may 
issue  permits  and  leases  and  sell  forest  products,  the  revenue  going  into  the 
funds  for  the  support  of  the  university.  New  York  amended  the  conservation 
law  to  permit  the  sale  of  trees,  timber,  and  other  forest  products  of  any  lands 
hereafter  purchased  by  the  conservation  department  within  the  forest-preserve 
counties  but  outside  the  boundaries  of  the  Adirondack  and  Catskill  parks. 
Rhode  Island  directed  the  commissioner  of  agriculture  to  report  to  the  next 
general  assembly  a  plan  for  ultimate  control  by  the  State  of  such  forest  lands 
as  may  be  found  suitable  and  available. 

Alabama  provided  penitentiary  imprisonment  for  not  less  than  one  nor  more 
than  five  years  for  wilfully  or  maliciously  setting  fire  to  trees  of  any  age. 
Mississippi  enacted  a  law  calling  upon  circuit  judges  to  charge  grand  juries  in 
respect  to  the  State  forest-fire  laws  and  to  instruct  each  grand  jury  to  report 
as  to  the  status  of  forest  protection  in  the  county.  Rhode  Island  provided  for 
the  annual  registration  of  any  person,  firm,  or  corporation  owning  standing 
trees  who  desires  to  cut  or  saw  such  trees  for  other  than  domestic  use,  and 
required  portable-sawmill  operators  to  report  to  the  town  or  city  forest-fire 
warden  the  location  of  their  mills,  under  penalty  of  a  fine  not  to  exceed  $100. 
Virginia  made  landowners  who  set  fires  to  clear  land  and  negligently  allow  them 
to  spread  to  adjoining  property  and  persons  responsible  for  starting  any  forest 
fire  liable  for  all  expenditures  of  the  State  or  the  county  in  fighting  the  fires. 

At  a  special  session  of  the  legislature  in  Wisconsin  a  law  was  enacted  appro- 
priating $500,000  for  building  fire  lanes  and  roads  and  for  other  necessary  fire- 
protection  work,  and  directing  that  the  work  be  made  to  afford  employment  to 
a  maximum  number  of  unemployed  or  partially  employed  citizens  of  the  State, 
so  far  as  economical  administration  would  permit,  and  that  it  be  coordinated 
with  the  work  of  the  interim  committee  on  the  cut-over  land  and  tax  problems 
of  northern  Wisconsin. 

The  New  York  State  constitutional  amendment  authorizing  the  expenditure 
over  a  period  of  11  years  of  $19,000,000  for  the  purchase  and  reforestation  of 
land  outside  the  Adirondack  and  Catskill  parks  was  approved  by  popular  vote 
at  the  general  election  in  November,  1931. 

WORK  OF  THE  YEAR  IN  STATE  COOPERATION 

Federal  appropriations  for  cooperative  work  with  the  States  during  the  year 
as  compared  with  those  in  1931  and  1933  are  shown  in  Table  1. 

Table  1. — Appropriations  for  State  cooperation,  1931-1933 


Amount  appropriated  for  fiscal 
year— 


1931 


1932 


1933 


For  the  prevention  and  suppression  of  forest  fires  and  for  the  forest- 
taxation  inquiry  (sees.  1-3  of  the  Clarke-McNary  law) 

For  the  distribution  of  forest-planting  stock  to  farmers  (sec.  4  of  the 
same  law) --- -- 

For  farm-forestry  extension  (sec.  5  of  the  law,  administered  by  the 
office  of  cooperative  extension  work) 


$1,  700,  000 
93,000 
70,000 


$1,  775,  000 
95,000 
74,000 


$1,  661,  580 


69,850 


The  results  of  the  work  are  summarized  below,  except  those  of  the  taxation 
study,  which  appear  on  page  30.  Table  2  shows  in  detail  the  Federal,  State, 
and  private  funds  disbursed  by  the  States  or  expended  under  their  supervision 
for  the  prevention  and  suppression  of  forest  fires,  and  the  Federal  and  State 
funds  disbursed  by  the  States  for  the  production  and  distribution  of  planting 
stock. 
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Table  2. — Cooperative  expenditures  for  fire  protection  and  for  the  distribution 
of  forest-planting  stock  under  the  Clarke-McNary  Act,  fiscal  year  1932 


State 

For  fire  protection 

For  the  distribution  of  forest 
planting  stock 

Federal 

State 

Private 
agencies 

Total 

Federal 

State 

Total 

Alabama. 

$40,253.37 

170,498.00 

$9,171.76 
159,  333.  09 

$31, 141. 38 
351, 731. 01 

$80,  566.  51 
681,  562. 10 

$231. 25 
409.  77 

1,  927.  50 

2,  000.  00 
2, 000.  00 
2,210.00 
2, 000.  00 
3, 400.  00 

913. 00 

3,  637.  71 
2, 000. 00 
2, 000.  00 

1,  785. 00 
2, 175.  81 

868. 49 
2, 230. 00 
3,150.00 

2,  820. 00 

$240.  88 
409.  77 

1,  927.  50 

2,  503.  25 
3, 043.  66 

$472. 13 

California p. 

Colorado..   ...  . 

819.54 
3,855.00 

Connecticut .  . 

14,008.00 
1,318.00 

65,  826. 12 

57, 689.  97 
466. 00 

69, 251. 00 
7,  560. 00 

68,  246. 43 
11,  994.  93 
35,  608.  59 
22,  712. 06 
1.  524. 04 
74,  768.  83 
10, 270.  61 

3, 446.  30 

85,  700.  73 

13,312.93 

131,  668.  84 

115,  379.  94 

1,  990. 04 

368, 133.  63 

17, 830.  61 

4,  503.  25 

5. 043.  66 

Florida 

30, 234. 13 
34,  977.  91 

2,  569. 06     4.  779. 06 

3,  736.  07 

18,  746. 89 

922. 64 

12,  563.  59 

3,  353.  99 

2,  532.  00 

1,  997.  34 

2, 197.  75 

868. 47 

4,638.15 

4, 829.  92 

5, 166.  20 

5,  736. 07 

Hawaii 

22, 146.  89 

Idaho  .. 

224, 113. 80 

1, 835.  64 

Indiana  

16,201.30 

5,  353.  99 

Kansas  . - 

4,  532. 00 

Kentucky 

18,  780. 00 
51. 810. 00 
54,  732.  00 
12,  203.  00 
34,  991.  25 
131,  320.  00 
98, 443.  00 
18,  734.  53 
30, 145. 00 

18,  780.  01 

62,  710.  85 
169,  673.  52 

63,  387.  78 
70, 153.  90 

523,  798.  78 

360,  965. 22 

17,  296.  24 

11,  583.  76 

"~33,""l95.~92 

37,  560. 01 
147,  716.  77 
224,405.52 

75,  903. 16 
105, 145. 15 
655, 118.  78 
481,  623.  80 

37,469.07 

91,472.67 

3,  782. 34 

Louisiana 

4,  373.  56 

1,736.96 

Maryland 

312.  38 

6,868.15 

7,  979.  92 

7,  986. 20 

22,  215.  58 

1,438.30 

49,  763.  91 

428.  36 
2, 250. 00 
3, 880. 00 

428.  38 
3,442.95 
8,  552.  62 

856.  74 

Montana . 

5, 692.  95 

12, 432. 62 

1,  220. 00 
18,012.00 
28, 140.  00 

2,041.82 
77.191.00 
50, 090. 61 

105. 00 

30,  393.  30 

134.  621.  39 

2,  762. 00 

281,  742.  88 

40.824.41 

5,  694.  58 

6,  632. 25 

7,019.58 
55,  037.  55 
162,  761.  39 

8,436.82 
360,  984.  33 
100, 181.  23 

2,911.00 
4, 000. 00 

2,  910.  99 
17,154.48 

5,  821.  99 

21,154.48 

3,  633.  00 
2,050.45 
9, 266. 21 

4, 000  00 
2,  360.  00 
2,  660. 00 
3, 290.  00 
2. 470.  00 

24, 424. 60 
3,101.62 
4,  364. 49 

14,  560.  36 
3,452.53 
2,  310. 04 

16,439.51 
6,  900.  83 

28, 424.  60 

5,461.62 

North  Dakota 

7, 024. 49 

Ohio 

7,491.00 

16,  670.  00 

104,092.00 

54, 314. 00 

10,  787. 06 

15.  889.  80 

44,157.81 

371,  995.  79 

18, 278.  06 
33,  559.  80 

17,  850.  36 

1,  000.  00 
132, 623.  72 

5,  922.  53 

Oregon 

280,873.531  2.000.00 

4,310.04 

426,  309.  79 

4, 000.  00 
2,  940.  00 

20, 439.  51 

9, 840.  83 

2, 410. 00 
28,  978.  83 

1, 125.  00 
25, 320. 00 
42,205.00 

8, 408.  54 

16,433.60 

1.214.01 

10, 818.  54 

63,  580. 20 

2,339.01 

54,  346.  99 

102,  543.  87 

18, 167.  77 

1,  759. 23 

1,  759. 21 

3,518.44 

Tennessee. 

25,210.84 

3. 816. 15 

2, 344.  35 

2, 344.  36 

4, 688.  71 

46,496.13       13,842.74 

Utah 

1, 300. 00 
2, 000  00 
2,160.01 
2,000.00 
2,150.00 
2,000.00 
1,  522.  50 

3,476.49 

1,300  00 
2,010.79 
2,741.45 
2, 000. 00 
7, 464. 62 
2,812.63 
1,714.38 

2,600.00 

Vermont  - 

7,  894. 66 
35,  730. 00 
111,543.00 
31, 348. 00 
48,  983. 00 

8,054.29         3.716.45 

19,664.74 
87,  966. 20 

295,  794.  91 
89,465.25 

410, 580. 16 

4,010.79 

Virginia .  -  -  - 

46,197.08 

94, 606.  57 

42, 870.  72 

361,  597. 16 

6,039.12 
89, 645.  34 
15, 246.  53 

4,901.46 

Washington . 

4,000.00 

9, 614. 62 

Wisconsin 

4,812.63 

3, 236.  88 

Administration  and.  in- 
spection  

81, 273. 05 





81,273.05 

3,476.49 

Total 

1,  654, 101.  55 
60,  764.  70 

3, 276, 328.  78 

1,093,944.93 

6,024,375.26 

93, 660. 47 

204, 437.  97 

298, 098.  44 

Forest  taxation  and  in- 

Cost    of   pine   seed    on 
hand    June    30,    1932, 
subject  to  requisition 

641.25 

698. 28 

Unexpended  balance 

>  60, 133.  75 

Total     appropria- 

1,775,000.00 

95,000.00 

1  Includes  $41,500  reserved  from  expenditure  in  compliance  with  the  savings  program  of 
the  Department  of  Agriculture. 

COOPERATIVE  PROTECTION   OF  STATE   AND  PRIVATE  FOREST  LANDS  FROM  FIRE 


In  the  calendar  year  1931  approximately  228,000,000  acres  of  State  and 
private  forest  or  potential  forest  lands  were  reported  by  the  States  as  under 
some  form  of  organized  protection  from  fire.  There  was  a  slight  gain  over 
1930,  but  not  enough  to  show  in  the  rounded-off  amount  reported,  which  was 
55  per  cent  of  the  total  forest  area  classed  as  needing  protection. 
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Table  2  shows  a  total  of  $4,370,274,  State  and  private  funds,  spent  by  the 
States  and  private  owners  in  cooperative  forest-fire  protection  in  the  fiscal 
year  1932.  In  the  fiscal  years  1931,  1930,  and  1929  the  corresponding  amounts 
were  $5,011,421,  $4,117,652,  and  $3,042,333.  Hitherto,  at  least,  the  depression 
has  not  substantially  affected  the  provision  made  by  most  States  for  this  work. 
While  there  was  retrenchment  in  some  cases,  especially  in  the  South,  the  region 
where  the  need  is  perhaps  most  pressing,  nearly  all  the  States  have  managed 
to  keep  their  fire-protection  organizations  intact. 

Cooperation  in  fire  protection  was  initiated  during  the  fiscal  year  with 
Nevada  and  Hawaii.     This  brought  the  number  of  cooperating  States  to  38. 

The  total  area  reported  as  burned  by  forest  fires  in  the  calendar-  year  1931 
on  lands  protected  by  the  States  or  the  Forest  Service  was  6,378,000  acres  (of 
which  2,254,000  acres  are  classed  as  not  having  a  productive  value),  as  against 
5,809  000  acres  in  1930;  and  on  unprotected  forest  lands  45,200,000  acres,  as 
against  46,457,000  acres  in  1930.  The  data  for  the  unprotected  lands  are  too 
fragmentary  and  inexact  to  serve  as  more  than  rough  estimates ;  but  as  they 
stand  they  indicate  that  88  per  cent  of  the  area  reported  as  burned  over  in  the 
calendar  year  1931  was  unprotected  land.  Within  protected  units  4,124,000 
acres  of  productive  forest  land  were  reported  as  burned  over,  or  1.24  per  cent. 

The  number  of  fires  reported  for  protected  units  for  the  calendar  year  1931 
was  61,854,  in  contrast  to  an  average  for  the  previous  five  years  of  44,672. 

COOPERATION  WITH  STATES  IN  TREE  PLANTING 

In  the  calendar  year  1931  the  planting  of  windbreaks,  shelter  belts,  and 
wood  lots  by  farmers  continued  at  a  rate  comparable  with  other  years.  Over 
25,000  000  young  forest  trees  were  distributed  by  the  38  cooperating  States, 
Hawaii,  and  Puerto  Rico.  This  provided  planting  stock  for  not  less  than 
25,000  acres.  The  stock  distributed  is  unsuitable  for  other  use  than  forest 
planting  and  is  sold  with  the  understanding  that  it  will  be  employed  for  that 
purpose  only.  Since  the  enactment  of  the  Clarke-McNary  law  in  1924  nearly 
157,000,000  trees  have  been  distributed  to  farmers.  Pennsylvania  distributed 
in  1931  6,000,000  trees,  and  New  York  nearly  5,000,000.  Other  States  that 
are  approaching  large-scale  cooperative  production  are  Ohio,  Michigan,  Indiana, 
Tennessee,  Nebraska,  and  Wisconsin. 

The  expenditures  of  Federal  and  of  State  funds  during  the  year  are  shown 
for  each  State  in  Table  2. 

COOPERATION  WITH  STATES   IN   FARM-FORESTRY  EXTENSION 

During  the  year  32  States  and  2  Territories  cooperated  with  the  Department 
of  Agriculture  under  section  5  of  the  Clarke-McNary  law,  as  a  part  of  the  broad 
extension  programs  of  the  State  agricultural  colleges.  The  Federal  cooperation 
is  administered  by  the  Extension  Service,  with  the  assistance  of  the  Forest 
Service.  The  management  of  the  farm  woods  for  increased  returns,  the  estab- 
lishment of  young  forests  by  the  planting  of  idle  farm  lands  to  trees,  and  the 
teaching  of  forestry  to  rural  school  children  through  4-H  club  activities  are 
the  leading  projects  in  the  State  extension  forestry  programs.  Last  year 
assistance  in  woodland  management  was  given  on  9,534  farms ;  7,057  farm- 
forest  plantings  and  4,676  windbreaks  were  established:  and  7,877  junior 
forestry  projects  were  completed  by  4-H  club  members.  Assistance  was  also 
provided  on  11,404  farms  in  such  other  phases  of  forestry  as  estimating  timber, 
marketing,  fire  protection,   maple-sirup  production,   and  wood  preservation. 

Field  contacts  with  farmers  are  made  by  the  State  extension  foresters  who 
are  the  leaders  of  the  projects  and  by  county  agricultural  agents,  with  the 
assistance  of  local  leaders,  county  forestry  organizations,  and  other  State  groups 
interested  in  promoting  the  growing  of  timber  on  the  farm. 

NATIONAL  FOREST  ADMINISTRATION 

The  expenditures  for  national-forest  administration,  protection,  improvement, 
reforestation,  and  extension,  totaling  $32,749,860.09,  are  shown  in  detail  on 
page  37. 

The  appropriations  of  Federal  funds  for  the  national-forest  enterprise  in  the 
fiscal  years  1931,  1932,  and  1933  are  shown  in  Table  3. 
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Table  3. — Appropriations  of  Federal  funds  for  the  national-forest  enterprise, 

1931-1933 


Item 


1932 


1933 


General   expenses   of   administration,    protection,    and   im- 
provement..  -- -- -- 

Specifically  for: 

Fire  control 

Improvements,  tree  planting,  land  and  resource  surveys, 

and  land  adjustments 

Land  acquisition 

Roads  and  trails  (construction  and  maintenance)  needed 
primarily  for  forest  protection  and  development 

Highway  construction  and  maintenance  primarily  to  meet 
public  needs,  as  a  recognition  of  Federal  responsibility 
created  by  ownership  of  untaxed  lands 


$7, 618, 460. 00 
1, 420, 000. 00 


3,  210,  620.  00 
2,  000,  000. 00 


6,671,023.72 
11,000,000.00 


$7,  809, 880.  00 
4,  410,  000. 00 


2,  866,  440.  00 
2,  000,  000. 00 


3,496,243.59 
9,  500,  000.  00 


57, 483, 824. 00 

125,  000. 00 

1, 371,  470. 00 
200,  000. 00 

8,  227, 302.  60 
10,  905,  00.  00 


The  second  item  in  the  1932  column  of  Table  3  is  greater  by  $4,260,000  than 
the  corresponding  sums  reported  for  1932  in  last  year's  report.  This  increase 
took  place  through  a  deficiency  appropriation  of  $4,260,000  to  replenish  funds 
drawn  upon  for  fire-fighting  expenditures  in  excess  of  the  nominal  amount  ap- 
propriated in  advance  for  this  purpose.  As  has  been  explained  in  earlier  re- 
ports, this  is  an  established  procedure,  since  the  amount  that  will  be  required 
can  not  be  foreseen  and  varies  greatly  from  year  to  year.  The  1933  amount  of 
$125,000  is  less  than  the  usual  sum  provided  in  advance,  owing  to  a  cut  from 
$50,000  to  $25,000  in  the  appropriation  for  aerial  fire  control. 

The  differences  in  other  items  between  the  1932  and  1933  appropriations  also 
call  for  explanation. 

The  decrease  of  $326,056  in  the  first  item  represents  a  cut  for  all  activities 
other  than  blister-rust-control  work  of  $367,391,  partly  offset  by  an  increase  of 
$41,335  for  that  work,  for  which  the  total  amount  provided  is  $236,335.  The 
$150,000  deficiency  appropriation  in  1932  for  blister-rust-control  work,  referred 
to  in  last  year's  report,  was  taken  over  into  the  regular  appropriation  for  1933, 
and  the  amount  was  further  increased.  This  put  the  work  on  a  substantial 
basis  as  a  continuing  activity. 

The  decrease  of  $1,494,970  in  the  third  item  comprises  cuts  of  $6,210  for  land 
adjustments,  $95  800  for  planting,  $53,400  for  timber  surveys  and  range  recon- 
naissance, and  $1,339,560  for  the  construction  of  improvements. 

The  decrease  of  $1,800,000  in  the  fourth  item,  land  acquisition,  wiped  out 
the  entire  land-purchase  program  and  simply  provides  for  the  maintenance  of 
a  part  of  the  organization,  which  has  been  built  up  over  a  long  period  of  years, 
to  handle  the  continuing  features  of  the  work. 

The  increase  of  $4,731,059.01  in  the  fifth  item  was  caused  by  the  appropriation 
of  $5  000.000  for  forest  improvements  in  the  emergency  relief  and  construction 
act  of  1932,  minus  a  decrease  of  $268,940.99  in  consequence  of  the  smaller  re- 
ceipts from  the  national  forests  in  1932,  as  is  shown  on  page  38.  The  sixth 
item's  net  increase  of  $1,405,000  is  the  difference  between  the  $5,000,000  carried 
in  the  same  emergency  relief  and  construction  act,  for  the  construction  of 
forest  highways,  and  a  cut  of  $3,595,000  in  the  regular  appropriation. 

THE   NATIONAL-FOREST   PROPERTIES 


The  gross  area  of  the  national  forests  on  June  30,  1932,  was  186,215,256 
acres,  of  which  24,854,565  acres  wTas  in  ownerships  other  than  that  of  the 
United  States,  making  the  net  area  161,360,691  acres.  During  the  year  the 
gross  area  increased  963,674  acres  and  the  net  area  573,004  acres.  Area  recoin- 
putations  based  on  better  surveys  and  land  data  reduced  the  gross  area  122,457 
acres;  eliminations  by  Presidential  proclamation  or  Executive  orders,  130,623 
acres ;  eliminations  by  acts  of  Congress,  973  acres ;  and  State  selections  under 
land-exchange  agreements,  11,346  acres.  On  the  other  hand,  presidential  proc- 
lamations and  Executive  orders  added  1,069,788  acres,  acts  of  Congress  70,742 
acres,  and  land  exchanges  88,543  acres.     Table  4  shows  the  changes  in  detail. 

The  Osceola  and  Green  Mountain  additions  set  up  new  national  forests,  by 
proclamation  of  the  President.  The  Osceola,  Green  Mountain,  and  a  part  of 
the  Ouachita  areas  were  formerly  purchase  units  within  which  lands  were  being 
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Table  4. — National-forest  gross-area  changes,  fiscal  year  1932 


National  forest 

State 

Additions 

Elimina- 
tions 

Acres 

1872 

1950 

1  5, 121 

2  19,  407 

Acres 

Black  Hills 

Cabinet.   ...     ...... 

Montana          .      .  ... 

Crater ___    _    ....-._. 

2  973 

3  2,  339 

Deerlodge .  .  .    .  .. 

*  89,  313 

Deschutes .  .  .  .  .      ...... 

Oregon .  .  . 

i  160 

1660 

*  102, 100 

1746 

1347 

i  160 

2  51,  335 

i  160 

i  10,  055 

*  10,  801 

1758 

Green  Mountain     ......        _.     . 

Harney ..     ...  .  . 

South  Dakota    .  ... . 

3  495 

Do 

Helena .....      ___. 

Idaho .  ...  .......    ........ 

Idaho 

Kootenai __•____      .... 

Lolo ..      ....      . 

do 

Ocala 

Ochoco ..  .  .. .  . 

Olympic ....     ....    

Washington    ...     .... 

3  2,  473 

Osceola 

*  161,813 

*  503,  585 

*  291,  489 

Ouachita 

Do 

Oklahoma 

Sante  Fe  ... 

«  26,026 

Shasta .....    ... 

i  65,  308 

Siuslaw..     ...      ...      ..      

Oregon      .     .    _      ....      . 

<  15,  225 

Snoqualmie 

1209 
i  1, 467 

3  6,039 

Tahoe 

♦59 

Wenatchee... 

i  1,  490 

180 

Whitman                   ... 

Total 

1,  229,  073 

142,  942 

1  Private  lands  acquired  through  exchange. 

2  Made  under  acts  of  Congress. 

3  Made  through  State  selections  of  exchange  lands. 

*  Made  by  presidential  proclamation  or  Executive  order. 

acquired  through  the  National  Forest  Reservation  Commission.  The  Santa  Fe 
elimination  transferred  jurisdiction  over  the  Bandelier  National  Monument  to 
the  Department  of  the  Interior,  and  the  area  eliminated  from  the  Crater  Forest 
was  added  to  the  Crater  Lake  National  Park.  The  area  eliminated  from  the 
Deerlodge  Forest  was  one  in  which  all  national-forest  lands  had  passed  to  pri- 
vate ownership  through  exchanges,  and  the  Siuslaw  elimination  embraced 
lands  acquired  through  exchanges  by  the  State  of  Oregon.  The  eliminations 
from  the  Tongass  were  to  permit  entries  under  the  trade  and  manufacturing 
act.  To  reduce  the  cost  of  administration,  the  lands  comprising  the  Jefferson, 
Beartooth,  Madison,  and  Missoula  National  Forests,  in  Montana,  were  trans- 
ferred to  other  national  forests ;  the  Datil  National  Forest,  in  New  Mexico,  was 
divided  between  the  Gila  and  Cibola  National  Forests;  and  the  Toiyabe 
National  Forest,  in  Nevada,  was  consolidated  with  the  Nevada. 

To  avoid  confusion  in  names,  the  Shenandoah  National  Forest,  in  Virginia, 
was  redesignated  as  the  George  Washington,  and  the  Manzano,  in  New  Mexico, 
as  the  Cibola;  the  Colorado,  in  Colorado,  became  the  Roosevelt,  the  California. 
in  California,  the  Mendocino,  and  the  Crater,  in  Oregon,  the  Rogue  River. 

LAND    ACQUISITIONS    THROUGH    EXCHANGE 

Within  the  national  forests  are  24,854,565  acres  of  lands  in  other  than  Federal 
ownership,  of  which  possibly  40  or  50  per  cent  may  be  adapted  to  permanent 
private  ownership  and  management.  The  capacity  of  the  remainder  permanently 
to  produce  sufficient  money  income  to  afford  the  private  owner  a  return  on  his 
investment  after  paying  taxes  and  protection  costs  is  highly  questionable, 
and  reversion  of  destructively  exploited  lands  to  State  or  county  ownership 
through  tax  delinquency  is  increasing.  The  same  situation  exists  with  respect 
to  many  millions  of  acres  adjoining  national  forests.     Under  present  conditions 
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these  lands  markedly  increase  the  difficulty  and  cost  of  protecting  and  admin- 
istering the  public  forests.  Their  utilization  frequently  creates  serious  fire 
hazards,  they  control  important  rights  of  way,  they  are  subject  to  forms  of 
use  and  occupancy  incompatible  with  proper  plans  of  national-forest  land  use, 
and  their  diverse  ownership  militates  against  the  principles  of  resource  man- 
agement which  would  yield  the  highest  economic  and  social  returns. 

The  desirability  of  consolidating  public  ownership  within  the  national  forests 
has  been  so  evident  to  Congress  that  in  the  period  since  1908,  when  the  first 
exchange  act  was  passed,  56  laws  of  more  or  less  general  application  have  been 
enacted,  and  13  authorizing  specific  exchanges.  The  provisions  of  these  laws 
have  been  conservatively  applied.  No  land  of  appreciable  public  value  is  re- 
linquished to  private  ownership.  Appraisals  of  offered  lands  have  been  held  to 
the  minimum  prices  justified  by  local  commercial  transactions,  the  equitable  or 
moral  rights  of  persons  using  selected  lands  under  permit  have  been  safeguarded, 
and  the  effect  of  proposed  exchanges  upon  taxation  and  on  the  share  of  national- 
forest  receipts  going  to  the  counties  is  invariably  considered.  Not  only  are  all 
exchanges,  other  than  those  with  States,  advertised  (as  is  required  by  law)  ; 
all  important  ones  are  discussed  in  advance  with  the  proper  county  officials, 
whose  valid  objections,  if  any,  always  receive  major  attention.  Had  only 
betterment  of  the  public  properties  received  consideration,  progress  in  national- 
forest  consolidation  through  exchanges  would  have  been  more  rapid. 

Proposals  that  the  program  of  cash  purchases  under  the  Weeks  and  Clarke- 
McNary  laws  be  extended  to  the  Western  States  are  made  with  increasing 
frequency,  but  the  large  areas  of  land  and  bodies  of  stumpage  under  Federal 
ownership  suggest  that  national-forest  consolidation  in  the  West  should  take 
place  primarily  through  exchange  rather  than  purchase.  As  earlier  reports 
have  pointed  out,  the  use  for  this  purpose  of  unreserved  and  unappropriated 
public  lands  could  be  made  to  serve  both  the  fixed  policy  of  the  United  States 
to  facilitate  the  passage  of  the  unreserved  public  lands  to  private  or  State 
ownership  and  the  policy  of  permanent  national  forests. 

The  fourth  exchange  with  the  State  of  Michigan  was  consummated  during 
the  year,  under  the  act  of  July  31,  1912  (37  Stat.  214).  The  State  reconveyed 
74,922.22  acres  situated  within  national  forests  and  selected  in  lieu  thereof 
74,266.75  acres  of  unreserved  public  lands,  widely  distributed  throughout  the 
State.  Additional  exchanges  with  the  States  of  Colorado,  Montana,  and  South 
Dakota  continued  to  receive  consideration.  Amendments  to  the  constitutions 
and  enabling  acts  of  Minnesota  and  New  Mexico  will  again  be  submitted  to  the 
voters  this  fall  and,  if  adopted,  will  authorize  desirable  exchanges. 

During  the  calendar  year  1931  reconveyances  to  the  United  States  of 
398,913  acres  of  private  lands  in  exchange  for  100,081  acres  of  national-forest 
land  and  86,556,000  board  feet  of  national-forest  stumpage,  valued  at  $279,831, 
added  a  net  98,832  acres  to  the  forests.  The  Secretary  of  Agriculture  approved 
and  referred  to  the  Secretary  of  the  Interior  for  further  action  112  new  offers 
of  143,452  acres  of  privately  owned  land  in  exchange  for  29,471  acres  of  na- 
tional-forest land  and  $323,882  worth  of  stumpage.  In  all,  to-  December  31, 
1931,  830  land-exchange  cases  had  been  consummated.  Through  them  the 
United  States  has  acquired  1,205,100  acres  of  land,  valued  at  $4,773,519,  in 
exchange  for  390,415  acres  of  national-forest  land,  valued  at  $1,795,099,  and 
858,268,000  board  feet  of  national-forest  stumpage,  valued  at  $2,377,820.  Be- 
sides the  net  gain  of  814,685  acres  in  national-forest  area  the  volume  of  stump- 
age on  the  acquired  lands  is  much  greater  than  that  surrendered. 

LAND  ACQUISITION  THROUGH  PURCHASE 

Title  was  taken  under  the  Weeks  law,  as  amended  by  the  Clarke-McNary  law, 
to  362,075  acres,  at  a  cost  of  $1,210,232.12.  Purchases  totaling  83,086  acres  and 
creating  a  total  obligation  of  $206,458.45  were  approved  by  the  National 
Forest  Reservation  Commission.  The  average  price  was  $2.48  per  acre  for  the 
lands  approved  for  purchase  and  $3.34  per  acre  for  the  lands  actually  acquired, 
as  compared  with  a  previous  average  of  $4.66  for  all  lands  acquired.  At  the 
close  of  the  year  the  average  cost  of  all  lands  fully  acquired,  not  including  over- 
head, was  $4.55  per  acre,  the  total  $19,899,401.15,  and  the  area  4,369,456  acres, 
distributed  by  States  as  shown  in  Table  5. 
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5. — Acreage  of  tiinoerland  acquired   in  the  fiscal  yea 
acquired   to  July  1,  193.2 


r  193.2   and   total 


Acquired  j  £g™g 
ml9o~     acre  1932 


Alabama 

Arkansas 

Florida 

Georgia 

Louisiana 

Maine 

Michigan 

Minnesota 

Mississippi 

New  Hampshire 

North  Carolina 


Acres  \  Dollars 
5.78 
3.15 
5.  OS 
3.69 
4.94 


6.413 
26,555  ; 

31.302  I 

60.  774 

S.616 


91.  277 
12,645 


12.  210 
14.  3S2 


2.35 
1.84 


2.97 
3.97 


Total 
acquired 

up  to 
July,  1932 


Acres 
112.165 
309,  610  : 
229.  262 
330.  263 
75.  598 
33.  4S2 
303.250 
127,  705 


495,  001 
396.  423 


State 


\vera~e  I    Total 
j  Acquired   f^Jg  I  acquired 

I    in  1932      E2?,8£l    up  to 

July,1932 


a:  re  1932 


!  Acres 

Oklahoma '.  6.  452 

Pennsylvania 19,273 

South  Carolina 653 

Tennessee 7.884 

Vermont 1.  S42 

Virginia !  1,516 

West  Virginia __  9.  263 

Wisconsin i  50.978 

Total ._„  362.075 


Dollars 
1.68 
6.93 
3.79 
4.33 
15.30 
5.76 
3.61 
1.59 


3.34 


Acres 

54,  579 
369,  276 

47. 473 
387,  509 
1,842 
602,  752 
327,  284 
165,  977 


4.  369,  456 


During  the  year  the  National  Forest  Reservation  Commission  expressed  its 
concurrence  in  the  establishment  of  three  new  purchase  areas  in  Wisconsin  and 
the  enlargement  of  an  existing  area  in  the  same  State.  The  new  units  are  the 
Chequamegon,  with  361,497  acres,  in  Ashland  and  Sawyer  Counties ;  the  Mon- 
deaux.  with  171. S32  acres,  in  Taylor  County;  and  the  Oconto,  with  203. 41S  acres, 
in  Oconto  and  Langlade  Counties.  The  enlargement  added  68,000  acres  to 
the  Oneida  purchase  area,  in  Forest  and  Vilas  Counties.  Although  prospective 
appropriations  offered  no  promise  for  the  early  initiation  of  land  purchases 
within  the  new  areas,  their  designation,  by  clarifying  and  defining  the  land-pur- 
chase program  of  the  Federal  Government  in  Wisconsin,  facilitated  the  formu- 
lation of  correlated  State,  county,  and  private  programs  of  future  forest-land 
management  and  use.  and  thus  was  urgently  desirable.  Practically  all  inter- 
ested official  and  private  agencies  within  the  State  advocated  and  supported  the 
action  taken. 

Large  acreages  of  land  within  the  Cumberland  area  in  Kentucky  and  the 
Mesaba  area  in  Minnesota  had  been  offered  for  sale,  cruised,  appraised,  and 
covered  by  options  at  acceptable  valuations,  but  none  of  these  lands  could  be 
acquired  for  lack  of  available  funds.  In  many  of  the  other  established 
areas  also,  large  acreages  under  option  at  satisfactory  prices  were  passed  over. 
At  no  time  since  the  initiation  of  the  Weeks  law  purchase  work  have  desirable 
lands  been  purchasable  so  readily  or  at  such  low  prices  as  at  present,  and  prob- 
ably at  no  time  in  the  past  have  the  disbursements  in  payment  contributed  in 
so  great  a  degree  to  the  relief  of  local  financial  stress. 

The  Weeks  law  has  been  on  the  statute  books  21  years ;  the  supplementary 
Clarke-McNary  law,  8  years.  Although  neither  law  is  limited  geographically, 
their  application  has  been  confined  as  a  matter  of  policy  to  that  part  of  the 
United  States  east  of  the  Great  Plains.  Even  so.  they  relate  to  three-fourths 
of  the  country's  forest-land  area,  to  the  regions  of  greatest  population,  to  the 
majority  of  the  streams  of  leading  importance  for  navigation  and  municipal 
water  supply  or  of  leading  menace  as  sources  of  destructive  floods  and  sedi- 
mentation, to  the  States  containing  tbe  bulk  of  the  wood-using  industries,  and 
to  most  of  the  large  cities  to  which  facilities  for  outdoor  recreation  are  most 
essential ;  in  other  words,  to  that  part  of  the  Nation  in  which  a  sound  program 
and  plan  of  land  use  is  most  vitally  necessary. 

Within  the  area  involved  processes  inimical  to  the  general  welfare  are 
expanding  rather  than  diminishing  in  scope.  Soil  depletion  due  to  long-con- 
tinued cropping  or  erosion,  or  both,  gradually  is  enlarging  the  area  of  sub- 
marginal  farm  land.  Fire  and  indiscriminate  logging  are  steadily  bringing 
deterioration  in  the  power  to  grow  timber.  Such  restorative  processes  as  have 
been  initiated  fail  to  offset  the  retrogression.  Many  private  owners  are  relin- 
quishing their  lands  to  the  public  rather  than  pay  taxes  on  them. 

Except  where  national  interests  are  predominantly  involved,  this  situation 
should  so  far  as  is  possible  be  remedied  by  the  States  and  counties  within 
which  it  exists.  Some  few  States  are  financially  able  to  meet  it.  Some  other 
States  are  prepared  to  meet  it  partly.  But  many  of  the  States  in  which  the 
need  for  remedial  action  is  most  acute  are  least  prepared  to  assume  new  finan- 
cial responsibilities.  The  very  process  of  land  denudation  through  logging  and 
fire,  or  of  reversion  to  public  ownership  through  tax  delinquency,  by  reducing 
the  tax  base  diminishes  the  power  to  give  the  lands  public  care.  The  Nation 
can  not  regard  with  indifference  the  wholesale  retrogression  of  large  sections 
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of  the  country  and  the  going  to  waste  of  resources  important  to  other  regions. 
It  is  believed  that  an  adequate  national  program  of  forestry  should  include  pro- 
vision for  more  extensive  purchases  of  lands  under  the  provisions  of  the  Weeks 
and  Clarke-McNary  laws  than  have  hitherto  been  contemplated,  and  for  their 
permanent  Federal  administration  as  national  forests. 

The  maximum  Federal  program  formulated  to  date  contemplates  for  all  the 
eastern  half  of  the  United  States  an  ultimate  national-forest  area  of  approxi- 
mately 16,000,000  acres,  or  4.3  per  cent  of  the  total  forest  area.  It  is  a  matter 
for  public  concern  that  progress  in  carrying  out  even  this  program  has  been 
halted  because  of  the  depression.  Within  the  37  national-forest  purchase  units 
already  established  more  than  6,000,000  acres  continue  in  private  ownership 
notwithstanding  their  integral  relationship  to  the  lands  already  acquired.  Their 
cost,  hitherto  estimated  at  approximately  $31,000,000,  would  undoubtedly  under 
prevailing  circumstances  be  substantially  less.  Their  early  purchase  would 
liquidate  capital  now  unproductively  invested  in  them  and  would  aid  local 
financial  recovery.  An  early  resumption  of  appropriations  for  the  acquisition 
of  forest  lands  under  the  Weeks  and  Clarke-McNary  laws  is  urged. 

SPECIAL  USES 

At  the  close  of  the  calendar  year  1931,  36,457  special-use  permits  were  in 
effect,  as  against  35,250  at  the  close  of  1930 ;  17,181  were  free,  and  19,296  were 
subject  to  annual  rental  charges.  The  receipts,  $282,799.35,  were  less  by  $18,- 
917.14  than  those  for  1930.  Some  of  the  decrease  probably  was  due  to  delayed 
payments.  A  bill  to  authorize  a  maximum  area  of  80  acres  for  term  permits 
passed  the  Senate  during  the  recent  session  of  Congress,  and  is  now  before  the 
House  of  Representatives.  The  enactment  of  this  bill  would  greatly  facilitate 
both  recreational  and  other  special  uses,  and  would  promote  higher  standards  of 
construction  and  improvement,  with  an  increase  of  public  services,  public 
revenues,  and  taxable  values. 

CLAIMS  AND  SETTLEMENT 

During  the  calendar  year  1931,  reports  were  submitted  on  98  applications  for 
homestead  patents,  83  favorable  and  15  unfavorable,  and  on  119  applications  for 
mineral  patents,  of  which  58  were  favorable  and  61  unfavorable.  An  increase 
in  unfavorable  reports  resulted  largely  from  efforts  in  California  evidently  made 
to  acquire  under  the  mineral  land  laws  national-forest  lands  with  large  surface 
values  for  purposes  wholly  unrelated  to  mineral  development.  The  need  for 
amendment  of  the  mining  laws  to  prevent  their  misuse  and  abuse  continues  to 
be  acute. 

COORDINATION   OF   NATIONAL  PARKS  AND   NATIONAL  FORESTS 

By  act  of  Congress  973  acres,  known  as  the  Anna  Creek  area,  were  trans- 
ferred from  the  Crater  National  Forest  to  the  Crater  Lake  National  Park, 
and  by  Executive  order  the  Bandelier  National  Monument,  comprising  26.026 
acres,  was  eliminated  from  the  Santa  Fe  National  Forest  and  placed  under 
the  National  Park  Service.  The  remaining  specific  proposals  for  transfers  of 
national-forest  lands  to  national  parks  mentioned  in  last  year's  report  re- 
ceived extended  and  detailed  consideration.  All  involve  lands  having  large 
material  as  well  as  inspirational  values,  and  the  course  taken  will  markedly 
influence  the  future  of  local  communities  and  counties.  While  national  in- 
terests should  not  be  subordinated  to  local,  sound  land-use  and  resource 
planning  require  that  in  each  case  the  relative  importance  of  the  various 
public  values  involved,  the  degree  to  which  their  coordinated  development  is 
practicable,  and  the  qualifications  of  the  area  for  meeting  the  high  quality 
standards  set  up  for  the  national  parks,  all  be  carefully  weighed  and  con- 
sidered together,  to  the  end  that  the  course  which  will  be  in  the  best  perma- 
nent public  interest  may  be  made  clear. 

NORTHERN    PACIFIC    LAND    GRANT    ADJUDICATION 

During  the  year  the  Federal  court  of  the  eastern  district  of  the  State  of 
Washington  gave  preliminary  consideration  to  the  action  initiated  under  the 
provisions  of  the  act  of  June  25,  1929,  to  adjudicate  the  equities  established 
by  the  Northern  Pacific  Railway  Co.  under  the  land  grant  act  of  July  2,  1864, 
the  resolution  of  May  31,  1870,  and  other  supplementary  laws.  The  Govern- 
ment's interests  were  represented  by  the  Department  of  Justice,  with  which 
the  Forest  Service  cooperated  extensively  in  field  determinations  and  record 
checks  of  land  valuations,  classifications,  transfers,  status,  and  other  matters 
bearing  upon  the  case  at  issue. 
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PROTECTION   FROM  FIRE 

The  calendar  year  1931  will  probably  long  remain  the  yardstick  for  measur- 
ing severe  fire  years,  not  indeed  from  the  standpoint  of  losses,  but  from  that 
of  danger  and  conditions  which  make  the  task  of  control  most  difficult.  As 
was  reported  last  year,  the  spring  season  was  of  unprecedented  severity.  The 
■snowfall  in  the  winter  of  1930-31  had  been  extremely  light,  especially  in  the 
Northwest ;  and  this  added  to  the  cumulative  moisture  deficiency  of  a  series 
•of  preceding  drought  years.  In  1931  the  dryness  in  northern  California, 
eastern  Washington  and  Oregon,  all  of  Idaho  and  Montana,  and  northern 
Colorado,  South  Dakota,  and  Wyoming  was  the  worst  in  two  decades.  In 
the  Southeast  the  cumulative  effects  of  drought  were  evident  in  dried-out 
swamps,  which  burned  freely  and  poured  out  such  huge  volumes  of  smoke 
that  the  detection  organization  was  crippled.  This  condition  continued  in 
the  Southeast  into  the  spring  of  1932. 

Fortunately  the  fire  season  in  the  West  was  shorter  than  that  of  1929;  the 
hurricane  winds  of  1910  did  not  recur  and  there  was  no  such  concentration  of 
lightning  fires  as  marked  1926;  but  incendiary  fires  were  more  numerous  and 
more  cleverly  located,  and  the  unexampled  dryness  of  the  forest  fuel  often 
made  the  usual  methods  of  protection  entirely  ineffective.  Dry  weather  pro- 
duces its  effect  in  several  ways.  Through  cyclic  drought,  diminished  precipi- 
tation over  a  succession  of  years  lowers  the  underground  supplies  of  water, 
diminishing  stream  flow,  drying  up  springs,  and  affecting  the  vegetation; 
seasonal  drought  accentuates  these  conditions,  making  the  whole  forest  highly 
inflammable;  and  days  of  exceptionally  low  atmospheric  humidity  bring  the 
forest  fuel  to  a  dryness  that  makes  it  like  tinder  and  gives  fire  an  almost 
explosive  character.  The  1931  fire  season  owed  most  of  its  severity  to  the 
fact  that  exceptional  cyclic  and  "  dry  day  "  conditions  were  combined. 

The  Weather  Bureau  records  for  Spokane  afford  evidence  that,  in  the  most 
dangerous  fire  section  of  the  country,  in  every  year  but  1927  from  1914  to  and 
including  1931,  the  mean  annual  precipitation  fell  below  normal;  and  the 
accumulated  deficiency  at  the  close  of  the  period  was  58.97  inches.  By  mid- 
July  of  1931  the  usual  summer  drought,  added  to  the  cumulative  effect  of  the 
cyclic  drought,  had  brought  the  forests  in  most  of  the  West  to  a  powder-keg 
state.  Road-construction  crews,  which  ordinarily  find  the  soil  moist  at  a  depth 
from  1  to  2  feet,  worked  in  clouds  of  dust  in  excavating  at  a  depth  of  4  feet 
and  more.  In  forests  in  the  northern  Rocky  Mountain  region  the  duff  moisture 
content,  which  is  rated  as  extremely  dangerous  at  10  per  cent,  dropped  to  4 
per  cent  for  the  first  time  on  record,  and  for  as  many  as  27  days  all  told.  In 
the  bad  season  of  1929  the  lowest  duff  moisture  content  was  5  per  cent,  and 
that  on  only  one  day;  and  in  the  1926  season,  with  its  heavy  loss  in  area 
burned,  the  minimum  was  7  per  cent,  and  that  only  twice.  Burning  conditions 
which  were  truly  explosive  were  the  result. 

The  Priest  River  fire,  in  northern  Idaho,  furnishes  an  example.  It  started 
outside  the  forest  boundary  at  11  a.  m.  on  August  3,  and  "  crowned  "  immedi- 
ately. Within  an  hour  it  was  2  miles  long  and  1  mile  wide,  and  in  the  early 
afternoon  was  racing  on  a  front  of  5  miles,  with  a  length  of  15  miles.  By 
nightfall,  when  the  wind  dropped,  it  had  destroyed  34  ranches,  blocked  two 
highways  with  burning  timber,  and  trapped  a  hundred  people.  By  midnight 
700  men  were  attacking  it,  and  by  noon  of  the  next  day  1,500  men  were  on  the 
fire  line.  Within  five  days  the  tremendous  job  of  building  90  miles  of  line 
around  this  fire,  in  dense  standing  and  down  timber  and  rugged  mountain 
country,  along  steep  slopes,  was  completed ;  but  six  weeks  of  "  mopping  up  "  and 
patrol  were  required  before  the  fire  was  considered  safe. 

The  Governors  of  Montana  and  Idaho  issued  proclamations  relating  to  the 
urgency  of  the  fire  situation.  The  Governor  of  Idaho  declared  martial  law  in 
a  number  of  counties  in  southern  Idaho,  and  called  out  the  National  Guard  to 
enforce  his  declaration.  Travel  on  roads  through  the  national  forests  in  these 
counties  was  allowed  only  under  written  permit  from  the  adjutant  general  of 
the  State.  National  Guard  men  were  stationed  at  entrance  roads  and  patrolled 
critical  forest  areas.  Never  before  has  martial  law  been  declared  because  of 
the  seriousness  of  fire  conditions  in  national-forest  territory.  In  South  Dakota 
the  aid  of  Federal  troops  was  effective  in  blocking  incendiaries,  who  were 
extremely  active  there. 

The  area  burned  over  for  all  national  forests  did  not  very  greatly  exceed  the 
annual  average  of  the  preceding  five  years,  which  included  light,  moderate,  and 
critical  seasons.     Comparing  1931  with  the  two  most  critical  years  of  the  pre- 
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ceding  5-year  period,  the  area  burned  within  national-forest  boundaries  was  less 
by  one-third ;  and  it  was  less  by  three-fourths  than  the  area  burned  over  in  1919. 

The  Forest  Service  is  much  better  prepared  to  meet  critical  fire  situations  than 
it  was  10  years,  or  even  5  years,  ago.  While  the  expenditures  in  1931  were 
greater  than  in  any  previous  year,  they  must  be  set  over  against  the  results 
obtained  in  the  face  of  very  great  difficulties.  Their  future  magnitude  will  de- 
pend partly  on  how  long  the  dry  cycle  holds.  At  least  a  temporary  break  in  it 
has  taken  place  in  1932,  and  the  fire-fighting  expenditures  for  the  present  season 
have  been,  to  the  date  of  this  report  (September  1),  but  approximately  15  per 
cent  of  the  corresponding  amount  for  the  previous  year. 

In  1931  twenty  Forest  Service  employees  were  killed  while  on  fire-suppression 
work.     Their  names  follow: 


Herbert  Harney. 
Nolan  Warner. 
James  Taylor. 
Herbert  Novotny. 
Frank  Williamson. 
Ted  Bierchen. 
Hjalmer  Gudmundsen. 
Charles  Allen. 
Raymond  Helm. 
John  Moss. 


Ed  Murphy. 
Carl  A.  Obermeyer. 
V.  Leroy  West. 
J.  Kane. 
Ira  Hayden. 
Vernon  L.  Cresson. 
Frank  E.  Jones. 
Jesse  B.  Paige. 
Chas.  E.  Bramhill. 
Louis  Pariseau. 


Table  6  presents  the  fire  record  of  the  year  in  the  usual  detail.  The  excess  of 
more  than  1,500  in  the  number  of  man-caused  fires  in  1931  over  the  5-year 
average  is  a  source  of  very  great  concern,  particularly  in  view  of  the  prevention 
efforts  made  by  both  Federal  and  private  agencies.  It  is  true  that  the  number 
of  fires  is  a  rough  index  of  inflammability.  Nevertheless,  this  and  the  increased 
use  of  the  forests  by  recreation  seekers  and  others  do  not  justify  indifference 
to  the  dangerous  trend,  especially  since  incendiarism  has  markedly  increased. 
Renewed  efforts,  with  the  invaluable  help  of  prominent  citizens  and  organiza- 
tions, are  being  made  to  meet  this  situation.  In  Idaho  and  Montana  groups 
of  citizens,  with  the  indorsement  and  aid  of  the  State  governors,  have  pledged 
themselves,  somewhat  in  the  spirit  of  the  old  vigilante  committees,  to  exert 
their  influence  for  the  reduction  of  man-caused  fires,  and  especially  to  discoun- 
tenance and  try  to  stamp  out  incendiarism. 


Table  6. 


-Comparison  of  fires  on  national  forests,  calendar  yean 
and  5-year  average,   1921-1931 


1931,  1930, 


Number  of  fires 

Percentage  of  total 

1931 

1930 

Average, 
1927-1931 

1931 

1930 

Average, 
1927-1931 

Class: 

Burns  of  0.25  acre  or  less 

4,676 
2,  258 
1,532 

4,653 
2,246 
1,489 

4,179 
1,980 
1,224 

55.23 
26.67 
18.10 

55.47 
26.78 
17.75 

56.60 

Burns  of  between  0.25  and  10  acres 

26.82 

16.58 

Total 

8,466 

8,388 

7,383 

100. 00 

100. 00 

100. 00 

Cause: 

Railroads 

Lightning 

166 

2,917 
1,444 

172 

4,032 

1,288 

278 

118 

715 

1,422 

363 

241 
3,344 
921 
285 
108 
744 
1,389 
351 

1.96 
34.45 
17.06 

5.30 

1.09 
11.72 
22.11 

6.31 

2.05 
48.07 
15.36 
3.31 
1.41 
8.52 
16.95 
4.33 

3.27 

45.29 

Incendiarism....  

12.48 

449 

92 

992 

1,872 

534 

3.86 

Lumbering 

Camp  fires 

1.46 
10.08 

Smokers 

Miscellaneous 

Total 

18.81 
4.75 

8,466 

8,388 

7,383     100.00 

100.  00 

100.00 

Calendar  year 

Total  area 
of  national- 
forest  land 
burned 
over 

Total  dam- 
age of  na- 
tional-for- 
est land 
burned 
over 

Total  cost 
of  fighting 
fires  exclu- 
sive of  time 
of  forest 
oflBcers 

1931 _. 

Acres 
532,  761 
137, 944 
407, 832 

Dollars 
3, 652,  248 
348, 890 
1, 894. 350 

Dollars 
4, 049, 466 

1930 

1, 192, 139 

5-year  average,  1927-1931 

2. 056. 892 
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The  report  for  1930  described  in  some  detail  what  was  being  done  to  adapt 
radio  to  forest-protection  needs.  This  project  is  now  close  to  completion.  The 
national  forests  of  the  Northwest  have  been  equipped  this  year  with  160  radio 
sets  of  the  types  developed  by  the  Forest  Service.  Prior  to  the  development 
of  these  instruments  no  satisfactory  radio  outfit  was  light  enough  to  be  carriedL 
in  the  back  pack  of  a  fire  chaser.  The  small  featherweight  unit  weighs  10 
pounds  complete.  It  receives  voice  and  transmits  code.  The  semiportable  type, 
which  transmits  as  well  as  receives  voice,  weighs  from  25  to  40  pounds,  the 
weight  depending  on  the  number  of  batteries.  There  is  a  probability  that  a 
third  type,  which  also  will  transmit  as  well  as  receive  voice  but  which  will  be 
lighter  than  the  semiportable  design  in  use  this  season,  will  be  found  to  be 
adaptable  to  rough  usage  in  mountainous,  timbered  country.  The  central  sta- 
tion mentioned  in  the  last  report  is  no  longer  required. 

The  greater  use  of  airplanes  in  the  transportation  of  men  and  supplies  to 
areas  poorly  equipped  with  roads  is  particularly  significant.  This  development 
was  revolutionary.  It  will  substantially  modify  road-development  programs 
for  back-country  areas.  Airplanes  were  used  last  year  to  get  men  and  supplies 
to  inaccessible  areas  under  normal  conditions  as  well  as  in  emergencies ;  they 
increased  the  mobility  of  the  key  men  of  the  fire-control  forces ;  and  they  were 
used  also  to  transport  out  badly  injured  men.  Several  regions  are  now  giving 
the  construction  of  landing  fields  high  priority  in  their  improvement  plans. 

The  cumulative  experience  gained  during  the  extended  dry  cycle,  with  its 
varying  degrees  of  intensity,  makes  clear  that  the  best  way  to  reduce  the  fire 
damage  and  the  costs  of  suppression,  which  together  make  up  the  cost  of  fire, 
is  through  preparedness  aimed,  first,  at  reducing  the  number  of  fires,  and 
secondly,  at  preventing  those  which  do  occur  from  becoming  large.  In  1931  only 
1  fire  out  of  every  24  was  not  corralled  during  the  first  period  of  attack ;  but 
the  total  of  fire-suppression  expenditures  plus  losses  on  the  relatively  few  not 
so  corralled  was  some  three  and  a  half  times  greater  than  for  all  the  rest. 
Progress  in  1931  in  furthering  the  program  of  increased  preparedness  included 
more  training,  more  guards,  more  transportation  and  communication  facilities, 
more  equipment  and  shelter  for  guards,  greater  skill  in  executive  management, 
and  many  other  fundamentals  of  effective  fire  control.  This  program  continues 
to  be  of  the  utmost  importance. 

PROTECTION   FROM  TREE   DISEASES  AND   INSECTS 

The  white-pine  blister  rust  is  the  most  serious  tree  disease  that  threatens 
the  timber  resources  of  the  national  forests.  It  has  spread  in  the  commercial 
range  of  the  western  white  pine,  in  northern  Idaho  and  western  Montana,  even 
faster  than  was  anticipated,  and  is  a  grave  danger  to  the  future  prosperity 
of  that  region,  which  is  largely  dependent  on  the  logging  and  manufacturing  of 
white  pine.  It  attacks  trees  of  all  sizes,  but  the  smaller  the  tree  the  more 
certain  is  its  early  death. 

The  discovery  of  the  widespread  distribution  of  this  imported  pest  led  to  a  re- 
organization of  the  work  of  destroying  the  wild  currants  and  gooseberries 
within  and  near  stands  of  pine.  These  shrubs  are  the  alternate  hosts  of  the 
disease,  which  can  not  pass  from  pine  tree  to  pine  tree  but  must  spend  part  of 
its  life  cycle  in  the  leaf  of  a  plant  of  the  genus  Ribes.  The  center  of  the  work 
of  destroying  Ribes  was  shifted  into  the  more  accessible  stands  of  white  pine, 
including  merchantable  timber,  young  stands,  and  plantations,  on  the  St.  Joe 
National  Forest,  where  infection  had  been  found  on  both  pines  and  wild  cur- 
rants. The  cooperation  of  the  Bureau  of  Plant  Industry,  which  conducts  the 
Federal  activities  against  this  disease  outside  of  the  national  forests,  was 
extremely  helpful,  and  assured  the  best  correlation  of  the  efforts  of  private 
owners,  State  authorities,  and  Federal  agencies. 

Insects,  mostly  bark  beetles,  appear  to  have  found  the  dry  years  of  1930  and 
1931  favorable  in  many  localities.  The  increase  in  the  destructiveness  of  the 
western  pine  beetle  in  California,  mentioned  in  last  year's  report  as  a  proba- 
bility, proved  to  be  very  serious.  Control  work  was  done  in  cooperation  with 
the  owners  of  intermingled  pine  timber  in  the  northern  part  of  the  State.  Work 
was  also  done  on  and  near  a  large  sale  area  on  the  Sierra  National  Forest, 
where  the  losses  were  heavy  both  in  the  virgin  forest  and  in  seed  trees  left  on 
cut-over  areas.  The  exceptionally  warm  fall  led  to  the  maturing  and  the 
emergence  of  part  of  a  third  generation  of  beetles  in  this  vicinity,  making  it 
necessary  to  cover  some  areas  twice.  In  central  Oregon,  control  work  against 
the  same  beetle  was  conducted  in  valuable  pine  forests,  with  cooperation  from 
the  owners  of  adjacent  and  intermingled  timber  who  wished  to  protect  their 
own  property;  and  a  relatively  small  area  of  national-forest  land  adjacent  to 
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the  Crater  Lake  National  Park  was  cleaned  of  tree-destroying  beetles,  as  part 
of  a  cooperative  project  with  the  National  Park  Service. 

It  was  found  that  the  epidemic  of  the  spruce  bud  worm  in  the  Douglas  fir 
stands  on  the  Shoshone  National  Forest  in  Wyoming  had  subsided,  but  that 
many  of  the  trees,  weakened  by  the  loss  of  most  of  their  needles,  had  been 
attacked  by  the  Douglas  fir  bark  beetle,  an  insect  which  rarely  causes  large 
losses.  An  exceptionally  well-organized  and  well-led  crew  cut  and  burned 
these  infested  trees,  working  in  the  snow  into  late  December.  It  is  too  soon 
to  speak  confidently  of  the  complete  success  of  this  work,  but  a  very  large 
reduction  in  the  losses  in  this  timber,  much  of  it  in  sight  from  the  road  to  the 
eastern  entrance  to  the  Yellowstone  National  Park,  is  assured. 

Epidemics  of  the  mountain  pine  beetle  were  fought  in  valuable  white  pine 
stands  in  Idaho  and  Montana ;  and  also  in  some  lodgepole  pine  stands  in  Utah, 
southern  Wyoming,  and  southern  Idaho,  to  protect  timber  supplies  needed  by 
railroads  and  local  agricultural  communities. 

So  far  as  possible,  insect  epidemics  on  the  national  forests  are  checked  in 
their  incipiency.  A  relatively  small  outbreak  of  the  Black  Hills  beetle  near 
the  South  Dakota-Wyoming  boundary  was  combated  by  giving  the  wood  of  the 
infested  trees  to  local  settlers,  who  cut  and  peeled  the  trees  at  the  proper 
season.  Trees  which  could  not  be  given  away  were  treated  by  a  trained  crew. 
This  infestation  was  considered  especially  dangerous.  The  beetle  killed  over 
a  billion  board  feet  of  timber  in  the  Black  Hills  region  about  25  years  ago. 

TIMBER 

The  year  was  one  of  decreasing  activity  in  the  lumber  industry  throughout 
the  country.  The  cut  of  national-forest  timber  under  sales  fell  from  1,052,- 
616,000  board  feet  in  the  fiscal  year  1931  to  544,560,000  board  feet.  This  48  per 
cent  reduction  was  in  about  the  same  ratio  as  the  decrease  for  the  whole 
country ;  and,  like  it,  was  relatively  greater  during  the  latter  half  of  the  year. 
Many  mills  which  are  partly  or  wholly  dependent  on  national-forest  timber  for 
their  log  supply  did  not  attempt  to  operate.     Others  worked  only  part  time. 

Lumber  companies,  whether  purchasers  of  national-forest  timber  or  not, 
were  adjusting  their  output  to  the  lessened  market  and  reducing  their  inven- 
tories of  manufactured  goods.  These  tendencies  were  encouraged  by  the 
Forest  Service.  In  accordance  with  its  policy  for  eight  years,  no  offerings  of 
timber  for  new  lumber-manufacturing  plants  were  made.  Nothing  resembling 
"  distress  selling "  of  national-forest  stumpage  occurred.  Except  for  small 
amounts  for  local  use,  new  contracts  were  made  only  with  companies  which 
have  no  suitable  timber  of  their  own  or  whose  holdings  are  so  intermingled 
with  Government  lands  that  both  should  be  cut  in  a  single  operation.  The 
amount  of  timber  sold  was  259,264,000  board  feet,  less  than  half  of  the  total 
amount  cut  under  new  and  old  contracts  combined. 

Further,  every  effort  was  made  to  encourage  holders  of  long-term  contracts 
to  refrain  from  operating  during  a  period  when  overproduction  was  bad  from  a 
national  viewpoint  and  harmful  for  many  lumber  manufacturers.  Extensions 
of  time  for  the  completion  of  the  cutting  of  entire  sales  or  of  specified  amounts 
were  given  liberally.  No  one  had  to  log  in  order  to  hold  a  timber  contract  on  a 
national  forest,  or  in  order  to  avoid  a  prospective  claim  for  damages  due  to 
failure  to  operate  at  the  rate  expected  when  the  contract  was  made. 

In  a  number  of  instances,  unemployment-relief  organizations  cut  wood  on  the 
national  forests  for  sale  or  for  distribution  to  those  who  lacked  funds  to  buy 
fuel.  Careful  selection  of  the  trees  to  be  cut  assured  the  improvement  of  the 
forest  as  a  growing  crop,  and  the  idle  were  given  work.  Many  residents  within 
and  near  the  national  forests  obtained  timber  or  wood  for  their  own  needs, 
utilizing  time  which  was  available  because  of  lack  of  opportunities  for  sea- 
sonal or  temporary  wage  earning.  These  uses  of  timber  were  stimulated  by  the 
progress  made  in  the  construction  of  roads  passable  for  light  motor  trucks,  so 
that  farmers  and  others  could  reach  the  timbered  areas  with  relatively  rapid 
transportation.  There  is  room  for  a  vast  amount  of  cutting  on  the  national 
forests,  with  a  view  to  improving  the  growing  conditions  and  increasing  the 
quantity  and  value  of  the  timber  crop. 

While  the  year  closed  without  evidence  of  a  revival  in  demand  for  national- 
forest  timber,  the  indications  seem  to  suggest  that  the  processes  of  readjust- 
ment in  the  lumber  industry  may  be  well  along,  so  far  as  meeting  the  immediate 
situation  is  concerned ;  and  that  in  consequence  a  spirit  of  hopefulness  is 
influencing  many  lumbermen  to  begin  planning  once  more  for  future  logging. 

143969—32 3 
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The    national-forest    timber-sale    business 
summarized  in  Tables  7  and  8. 


for    the    calendar    year    1931    is 


Table  7, 


-Quantity  and  value  of  national-forest  timber  cut  under  sales, 
calendar  year  1931 


State 


Quantity  cut 


C0I?a?eesrCial     Cost  sales 


Value 


^MsTfi"      Costs^         Total 


Alaska 

Arizona 

Arkansas 

California 

Colorado 

Florida 

Idaho 

Louisiana 

Michigan 

Minnesota 

Montana 

Nebraska 

Nevada 

New  Hampshire. 

New  Mexico 

North  Carolina.. 

Oklahoma 

Oregon 

Pennsylvania 

South  Dakota 

Tennessee 

Utah 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 


Total,  1931. 
Total,  1930. 


Board  feet 


23, 


970,  000 
339,  000 
152,  000 
514,  000 
659,  000 
100,  000 
709,  000 
608,  000 
848,  000 
888,  000 
981,  000 
6,000 
747,  000 
668,  000 
985,  000 
138,  000 


87, 
4, 

22, 
4, 
6, 
8, 
159, 


710,  000 
208,  000 
887,  000 
718,  000 
624,  000 
643,  000 
261,  000 
84,  000 
64,  000 
175,  000 


F  74,  686,  000 


1,  237, 136,  000 


Board  feet 


202,  000 

228,  000 

1,  652,  000 

795,  000 

4, 577,  000 

4,  690,  000 

248,  000 

1,  008,  000 

2,000 
2,  232,  000 

306,  000 

1,  506,  000 

340,  000 

1,  344,  000 


19, 130,  000 


17,  827,  000 


Board  feet 

23,  970, 000 

69,  541,  000 

6,  380,  000 

181, 166,  000 

38, 454,  000 

5, 100,  000 

69,  286,  000 

608,  000 

848,  000 

12,  888,  000 
23,  671,  000 

6,000 

995,  000 

5,  668,  000 

13,  993,  000 
5, 138,  000 

2,000 

89,  942,  000 

4,  208,  000 

23, 193,  000 

4,  718,  000 

8, 130,  000 

8,  643,  000 

159,  601,  000 

84,  000 

64,  000 

37,  519,  000 


Dollars 

40,  917 

167, 117 

33,  685 

507,  843 

89,  005 

25,  422 

257,  768 

243 

1,670 

26, 419 

59, 127 

31 

966 

22,  075 

26, 186 

14,  270 


Dollars 


195,444 

6,550 

76,  063 

11,323 

15,  235 

11, 169 

326, 119 

324 

32 

95,  329 


793,  816,  000 


2,  010.  332 


197 

228 

1,067 

823 

4,113 

5,163 

224 

1,004 

2 
1,520 

319 

1,576 

204 

1,  254,  963,  000 


039 


1.217 


16, 


Dollars 

40,  917 

167,  314 

33,  913 

508,  910 

89, 828 

25,  422 

261, 881 

243 

1,670 

26, 419 

64,  290 

31 

1,190 

22,  075 

27, 190 

14,270 

2 

196,  964 

6,550 

76,  382 

11,  323 

16,  811 

11, 169 

326,  323 

324 

32 

96,  546 


17,  657       i  2,  027,  9S9 


2  3,  615,  998 


1  In  addition,  minor  products  not  convertible  into  board  feet  were  cut,  value  $11,350. 

2  In  addition,  minor  products  not  convertible  into  board  feet  were  cut,  value  $22,142. 


Table  8. — Quantity  and  value 

of  national-forest  timber  sold, 

calendar 

year  1931 

Quantity  sold 

Value 

State 

Commercial 
sales 

Cost  sales 

Total 

Commer- 
cial sales 

Cost  sales 

Total 

Board  feet 

8, 858, 000 

106,  641,  000 

5,  816,  000 

159,  307,  000 

14,  930,  000 

4,  914,  000 

114,  740,  000 

854,  000 

1,  806, 000 

2,  688,  000 
9,  950,  000 

5,000 

568,  000 

7, 184,  000 

13,  636,  000 

4,  492,  000 

Board  feet 

Board  feet 
8, 858,  000 

106, 909, 000 
6,  063,  000 

160,  833,  000 
15,  862,  000 

4,  914,  000 
120,  828,  000 

854, 000 

1, 806,  000 

2,  688,  000 

14,  302,  000 

5,000 

796,  000 

7, 184,  000 

14,  710,  000 

4, 492,  000 

2,000 

49, 173,  000 

1,  769, 000 

9, 428,  000 

5, 370,  000 

5,  638,  000 
4,  744, 000 

48, 118,  000 

41,  000 

201,  000 

9,  718,  000 

Dollars 

13,  681 

399, 118 

42,202 

423,558 

32,788 

15,  635 

499,  426 

342 

2,779 

4,638 

20,  720 

12 

664 

33,  961 

27,  479 

10, 815 

Dollars 

Dollars 
13, 681 

Arizona 

268, 000 

247, 000 

1,  526,  000 

932,  000 

273 

247 

1,013 

960 

399,  391 

Arkansas 

42,449 

California 

424,  571 

Colorado 

33,  748 

Florida 

15,  635 

Idaho 

6,  088,  000 

5,084 

504,510 

342 

Michigan 

2,779 

4,638 

Montana 

4,  352,  000 

4,694 

25,  414 
12 

Nevada 

New  Hampshire 

New  Mexico 

228,  000 

209 

873 
33,  961 

1,  074,  000 

1,080 

28,  559 

North  Carolina 

10,  815 

2,000 
2,  322,  000 

2 
1,601 

2 

Oregon . 

46,  851,  000 
1,  769,  000 
9, 120,  000 
5,  370,  000 
4,  012,  000 
4,  743,  000 

47,  764,  000 

41,  000 

201,  000 

8,  591,  00 

113,  901 

4,862 

30,  534 

9,690 

7,874 

5,672 

65,  997 

235 

186 

17,  017 

115,  502 

4,862 

South  Dakota 

308,  000 

340 

30,  874 

9,690 

Utah 

1,  626,  000 

1,000 

354,  000 

1,692 

1 

225 

9,566 

Virginia -  

5,673 

Washington . 

66,  222 

235 

186 

Wyoming 

1, 127,  000 

1,007 

18,  024 

Total,  1931 

584, 851,  000 

20,  455,  000 

605, 306,  000 

1,  783,  786 

18, 428 

i  1,  802,  214 

Total,  1930 

3,  353,  295,  000 

17, 122,  000 

3,  370,  417,  000 

9,  760,  599 

16,  022 

>  9,  776,  621 

1  In  addition,  minor  products  not  convertible  into  board  feet  were  sold,  value  $19,564. 
3  In  addition,  minor  products  not  convertible  into  board  feet  were  sold,  value  $41,704. 
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PLANTING 

The  reforestation  of  national-forest  lands  through  planting  does  not  readily 
lend  itself  to  sudden  expansion  or  contraction.  It  calls  for  careful  advance 
planning  and  orderly  execution  through  a  term  of  years.  Since  the  national 
forests  need  this  form  of  reforestation  on  a  scale  far  beyond  anything  possible 
with  the  funds  hitherto  provided,  the  scope  of  the  program  must  be  planned 
in  accordance  with  the  appropriations  likely  to  be  available.  The  individual 
projects  to  be  programmed  must  then  be  selected,  on  the  basis  of  their  relative 
importance  and  urgency.  The  next  step  is  to  decide  what  kinds  and  amounts  of 
planting  stock  will  be  needed,  for  each  project.  This  sets  up  a  nursery-pro- 
duction program.  It  must  of  course  be  in  adjustment  with  the  capacity  of  the 
nurseries.  To  enlarge  their  area  ordinarily  requires  at  least  one  or  two  years. 
To  obtain  the  necessary  seed  supplies  for  planting  in  them  also  calls  for  plan- 
ning ahead,  since  with  some  species  abundant  seed  production  usually  takes 
place  only  at  intervals  of  several  years.  The  actual  growing  of  the  stock 
in  the  nursery  requires  from  1  or  2  to  4  years,  depending  on  the  species,  the 
growing  conditions,  and  the  character  of  the  site  to  be  reforested.  When  the 
stock  is  finally  produced,  therefore,  it  represents  an  accumulated  investment, 
which  is  wasted  if  field  planting  does  not  follow  promptly;  for  once  ready 
the  stock  soon  grows  too  large  for  successful  use.  The  cost  of  producing  it 
makes  up  from  one-fourth  to  one-half  the  entire  cost  of  the  plantations. 

Congress  recognized  this  general  situation  in  1930  by  specifically  authorizing 
the  Forest  Service  to  proceed  with  preparations  for  planting  on  an  expanding 
scale  as  set  up  by  legislative  authorization  of  later  appropriations  rising  from 
$250,000  in  the  fiscal  year  1932  to  $400,000  in  1934  and  thereafter.  The  1931 
appropriation  was  $225,000,  as  against  $210,000  for  each  of  the  two  preceding 
years.  For  1932  $250,000  was  appropriated,  in  accordance  with  the  authoriza- 
tion.    The  appropriation  for  1933,  however,  was  reduced  to  $154,200. 

Nursery  capacity  has  been  gradually  increased,  chiefly  to  supply  trees  for 
planting  on  national  forests  east  of  the  Great  Plains.  Out  of  a  total  of  about 
2,100,000  acres  on  all  national  forests  needing  to  be  planted,  500,000  acres  are 
in  the  Lake  States  and  180,000  acres  are  in  the  East  and  South.  Most  of  these 
lands  have  been  purchased  under  the  Weeks  law  and  the  Clarke-McNary  law, 
for  watershed  protection  and  timber  production.  The  restoration  of  a  forest 
cover  on  areas  devastated  or  burned  before  they  were  acquired  by  the  United 
States  is  essential  for  the  accomplishment  of  the  purposes  for  which  the 
lands  were  bought. 

As  a  result  of  the  gradual  increase  in  the  funds  available,  a  larger  area  was 
planted  during  the  fiscal  year  than  ever  before.  It  included  over  8,000  acres 
on  the  Huron  National  Forest,  in  Michigan,  where  the  total  is  now  40,000  acres, 
with  140,000  acres  remaining  to  be  planted  there — about  a  15-year  task,  at  last 
year's  rate.  On  the  Pike  National  Forest,  in  Colorado,  planting  was  completed 
on  an  area  of  about  7,000  acres  on  a  watershed  important  for  irrigation  but 
largely  devasted  by  cutting  and  fire  a  half  century  ago,  before  the  national 
forests  were  created.  The  first  output  of  trees  from  the  nursery  at  Russell- 
ville,  Ark.,  was  used  to  plant  about  700  acres  of  old  fields  on  the  Ozark 
National  Forest.  A  beginning  was  made  on  the  Oneida  purchase  unit,  in 
Wisconsin,  and  about  1,200  acres  were  reforested  on  the  Moquah  purchase 
unit,  in  the  same  State.  Adherence  to  the  fiscal  program  of  the  Knutson- 
Vandenberg  Act  of  1930  is  requisite  for  continuance  of  the  field  planting  on 
the  scale  corresponding  to  the  present  nursery  capacity. 

Power  machinery  has  only  a  limited  use  in  field  planting.  Most  of  the  cost 
is  for  the  hire  of  laborers.  The  work  comes  in  the  early  spring  or  late  fall, 
when  other  outdoor  work  is  scarce.  Every  effort  was  made  to  afford  a  maximum 
of  unemployment  relief.  Where  possible,  crews  were  rotated  so  as  to  provide 
some  work  for  as  many  men  as  might  be,  and  heads  of  families  were  given 
preference.  Except  for  a  few  nursery  laborers,  the  employment  does  not  last 
more  than  a  few  weeks;  but  the  available  jobs  were  eagerly  sought,  and  the 
efficiency  of  the  laborers  was  above  the  average  of  previous  years. 

The  areas  planted  and  sowTn  on  national  forests  during  the  calendar  year 
1931  are  shown,  bv  States,  in  Table  9. 


20 


ANNUAL  REPORTS  OF  DEPARTMENT  OF  AGRICULTURE,   193  2 


Table  9. — Planting  and  sowing  on  national  forests,   oy  States,  calendar  year 

1931 


State 

Area 
planted 

Area 
sown 

Total 

State 

Area 
planted 

Area 
sown 

Total 

Acres 

12, 781.  00 

2,  414.  00 

1,  949.  00 

1,  737.  07 

1,  642.  30 

1,  625.  10 

1,  349.  00 

1, 118.  09 

952.  80 

434.  75 

211.30 

153.  00 

152.00 

110.  54 

Acres 

Acres 

12,  781.  00 

2,  414.  00 

1,  949.  00 

1,  737.  07 

1,  642.  30 

1,  625. 10 

1,  349.  00 

1, 118.  09 

952.  80 

434.  75 

211.  30 

153.  00 

152.  00 

110.  54 

North  Carolina 

Acres 

50.40 

37.50 

20.50 

19.90 

16.80 

13.00 

8.70 

8.10 

5.00 

3.00 

2.00 

Acres 
~~~3.~50~ 

Acres 
50  40 

37  50 

Washington...  ..  . 

Utah 

20.50 

Colorado         .     ... 

Puerto  Rico... 

New  Mexico '. 

23.40 

16  80 

Pennsylvania 

13.00 

Wisconsin 

Arkansas 

New  Hampshire. .. 

8.70 

8  10 

West  Virginia 

5.00 

Louisiana 

3.00 

Wyoming . 

2.00 

Total 

26,  814.  85 

3.50 

26,  818.  35 

RANGE 

Except  for  a  large  part  of  Arizona  and  New  Mexico  and  a  small  part  of 
northwestern  Wyoming,  where  moisture  and  forage  conditions  were  better 
than  normal,  all  the  western  range  suffered  in  1931  from  severe  drought. 
In  Montana  and  northern  Idaho  it  was  the  fourth  consecutive  dry  year,  the 
fifth  in  Washington  and  Oregon,  the  apparent  climax  of  some  12  years  in 
California  and  Nevada,  and  the  worst  for  from  3  to  10  years  in  Utah  and 
southern  Idaho.  In  Colorado,  most  of  Wyoming,  northern  New  Mexico,  and 
northern  Arizona  the  drought  was  one  of  the  severest  ever  recorded.  South 
Dakota  had  severe  grasshopper  infestations  as  well  as  drought. 

Although,  as  usual,  the  conditions  were  much  worse  outside  than  within  the 
national  forests,  many  of  the  forest  ranges  were  put  to  the  severest  tests  in 
their  history.  Areas  entirely  unutilized  by  domestic  stock  had  the  appear- 
ance of  being  overgrazed.  There  was  little  or  no  regrowth,  and  in  places  a 
shortage  of  forage  developed.  In  South  Dakota  and  the  Northwest  some 
sheepmen  had  to  haul  water  for  their  flocks.  To  alleviate  the  shortage- 
watering  facilities  were  installed  by  the  Forest  Service  and  stockmen  in 
considerable  numbers. 

In  response  to  a  recommendation  of  the  directors  of  extension  and 
Governor  Dern,  of  Utah,  a  governors'  conference  met  in  Salt  Lake  City  in 
July,  1931,  to  consider  comprehensive  measures  of  relief.  This  was  attended 
by  the  Forester  and  other  Forest  Service  officers.  Following  the  conference 
instructions  were  issued  to  the  regional  foresters  to  extend  grazing  seasons 
and  otherwise  offer  relief  wherever  it  could  be  done  without  permanent  injury 
to  the  forest  ranges.  In  a  few  cases  the  ranges  could  not  carry  the  stock 
the  full  season,  and  the  grazing  fees  were  correspondingly  refunded. 

Despite  the  bad  season  most  of  the  livestock  came  off  the  ranges  in  fair 
to  normal  flesh.  Early  fall  storms  closed  most  of  the  ranges  in  November. 
Practically  everywhere  the  late  fall  rains  and  winter  snows  were  unusually 
heavy.  While  this  greatly  improved  the  outlook  for  1932.  it  inflicted  on  live- 
stock growers  abnormal  winter  expenses  and  losses.  The  shortage  of  hay 
and  winter  pasture  made  necessary  in  many  places  heavy  feeding  of 
shipped-in  concentrates.  Large  losses  were  sustained  from  snow.  On  the 
whole,  the  year  was  one  of  the  severest  ever  known  for  the  range-livestock 
industry  of  the  West. 

Declining  markets  aggravated  the  unfavorable  conditions.  Livestock  values 
in  the  fall  of  1931  were  about  50  per  cent  under  those  of  1929  and  from  30 
to  35  per  cent  under  those  of  1930.  Credits  were  restricted,  securities  crippled, 
and  many  livestock  loans  placed  in  precarious  condition.  Operating  expenses 
had  to  be  curtailed  to  the  absolute  minimum,  and  this  led  to  insistent  demands 
for  reductions  in  fees  as  a  matter  of  emergency  relief.  After  full  considera- 
tion of  the  effect  of  the  drought  and  the  severe  winter,  announcement  was 
made  in  February  that  the  fees  for  1932  would  be  reduced  by  50  per  cent 
and  that  their  payment  would  be  deferred  to  December  1.  1932.  In  harmony 
with  the  policy  which  has  been  consistently  maintained  by  the  Department 
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of  Agriculture,  this  actiou  was  not  taken  in  view  of  the  general  economic 
situation,  but  was  in  recognition  of  severe  natural  conditions.  The  grazing 
fees  are  fixed  on  the  basis  of  a  reasonable  and  fair  rate  over  a  period  of 
years,  irrespective  of  fluctuations  in  market  and  other  economic  conditions 
from  year  to  year.  It  is  believed  to  be  a  thoroughly  sound  premise  that  in  con- 
sideration of  the  value  of  the  feed  and  the  security  of  use  given  permittees 
it  is  to  the  benefit  of  all  to  maintain  a  reasonable  fee  on  a  fairly  permanent 
and  stable  basis.  This  was  the  object  sought  when  the  present  fee  schedule 
was  fixed  in  1927.  and  continuation  of  the  same  schedule  for  the  next  term- 
permit  period,  beginning  in  1935,  is  contemplated. 

Table  10  shows  the  grazing  use  made  of  the  national  forests  in  the  calendar 
year  1931. 

Table  10. — Grazing  permits  issued  and  numbers  of  stock  allowed  under  pay 
permit  on  the  national  forests,  by  States,  calendar  year  1931 


Cattle,  horses, 

ind  swine 

Sheep  and  goats 

State 

Permits 
issued 

Stock  grazed 

Permits 
issued 

Stock  grazed 

Cattle 

Horses 

Swine 

Sheep 

Goats 

1 

957 

76 

1,840 

2,868 

22 

2,553 

1,888 

30 

369 

19 

1,966 

71 

46 

1,066 

2 

588 

38 

3,722 

101 

417 

32 

716 

15 

185,  536 

1,378 

142,  032 

280,  446 

2,223 

113,  856 

126,  200 

11, 192 

50,  305 

190 

86, 197 

330 

2,397 

81,  170 

57 

28,  416 

312 

108,  249 

1,  035 

12,  334 

420 

104,  083 

Arizona 

1,465 

11 

4,380 

2,777 

204 
~~"l25~ 

117 
1 
333 
898 
2 
989 
470 

390,  033 

3,345 
10 

California                       ...      _  ... 

397,  837 

1,  036,  853 

899 

1,  324,  718 

613,  291 

1,327 

33 

Idaho 

6,199 

6,223 

442 

2,117 

4 

2,651 

1 

Montana.        ... 

87 

Nevada .      ___        

163 

335,  238 

New  Mexico 

102 

270 
3 

217,  044 
38 

9,592 

North  Carolina 

Oregon.     .      ...      ....        ..  . 

2,009 

490 

655,  014 

50 

South  Dakota..  ..      .... 

986 

56 

3 

2,016 

19 

151 

33 

305 

34, 193 
105 

774,  720 
558 

150,  494 
731 

661,  817 

Tennessee  .  .     ._._____ 

Utah 

3,678 

10 

409 

15 

3,958 

201 

Virginia  ...        .     ..--.-     .     .. 

Washington . 

West  Virginia .... 

Total,  1931 

19,  388 

1,  338,  373 

37,  335 

431 

6,319 

6,  593,  583 

14,  645 

Total,  1930 ..     ... 

19,  969 

1,  315,  882 

41,  961 

540 

6,484 

6,  700,  846 

13,496 

The  numbers  of  stock  shown  for  1930  are  not  the  same  as  were  reported  a 
year  ago.  Last  year  the  form  of  the  statistical  records  was  changed  to  show 
the  number  of  stock  allowed  to  graze  instead  of  the  number  actually  grazed. 
This  has  disrupted  the  continuity  of  the  statistics.  In  1931,  17,865  more  cattle 
and  horses  than  in  1930  were  allowed  to  graze  on  the  forests  under  the  pay 
permits  issued,  but  106,114  fewer  sheep  and  goats.  Thus  the  general  tendency 
of  previous  recent  years  to  change  from  cattle  to  sheep  was  reversed.  The 
actual  use  during  1931  was  the  equivalent  of  17,000  cow  months  more  than  in 
1930. 

In  reports  previous  to  1930  the  tables  showing  the  numbers  of  stock  grazed  did 
not  take  into  account  duplication  where  stock  grazed  on  two  forests  tor  different 
parts  of  the  same  season.  This  duplication  has  been  eliminated  in  the  showing 
for  1931.  In  that  year  interforest  grazing  by  7,787  cattle,  328  horses,  and 
108.348  sheep  was  allowed. 

In  1931  about  3  per  cent  fewer  owners  received  grazing  privileges  than  in 
1930;  but  the  average  number  of  cattle  and  horses  per  permittee  was  71,  as 
against  68  in  1930,  and  of  sheep  and  goats  1,046,  as  against  1,036. 

Livestock  owners  residing  adjacent  to  the  forests  are  allowed  to  graze  free 
of  charge  up  to  10  head  of  stock  used  for  domestic  purposes.     In  the  calendar 
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year  1931  the  exempt  stock  on  the  forests  comprised  24,528  cattle,  42,456  horses, 
4,555  swine,  4,661  sheep,  and  742  goats. 

RANGE  IMPROVEMENTS 

In  the  construction  of  range  improvements  special  attention  was  given  to  the 
relief  of  local  unemployment.  The  expenditures  in  the  calendar  year  1931 
from  Federal  funds  and  cooperative  contributions  exceeded  those  of  1930  by 
$117,452.  The  construction  included  1,044  miles  of  fence,  at  a  cost  of  $251,920 ; 
22  corrals,  which  cost  $2,691 ;  236  miles  of  driveway,  for  $5,969 ;  15  stock  bridges, 
for  $8,212 ;  and  842  water  developments  at  a  cost  of  $95,577 ;  a  total  of  $364,369. 
In  addition  some  special  game-control  fences  were  constructed  on  the  Wichita 
National  Forest  and  Game  Preserve  in  Oklahoma,  at  a  cost  of  $58,141.  In  this 
section  the  effects  of  the  1930  drought  were  particularly  severe,  and  the  local 
employment  afforded  the  heads  of  many  needy  rural  families  helped  substan- 
tially to  relieve  an  urgent  situation. 

STABILITY   OF  RANGE  USE 

Market  conditions  constitute  a  large  factor  in  livestock  turnover  and  seriously 
affect  credit  and  the  ability  of  the  stockman  to  work  out  his  problems.  Stability 
of  operation  on  the  national  forests  has  been  strengthened,  however,  by  the 
recognition  and  protection  of  preferences  and  by  term  or  10-year  permits.  This 
has  led  to  more  personal  interest  on  the  part  of  permittees  in  their  range  allot- 
ments and  to  better  range  management.  On  many  forests  or  parts  of  forests 
where  the  distribution  of  privileges  could  not  be  extended  without  unduly  cur- 
tailing, and  indeed  penalizing,  present  users,  ranges  have  been  closed  to  the 
beginner  demand.  As  this  has  become  locally  known,  formal  new  applications 
have  been  greatly  lessened,  but  the  demand  would  always  be  far  beyond  the 
capacity  of  the  ranges  if  they  were  open  to  all  comers. 

Coincident  with  the  protection  of  preferences  there  has  also  been  a  liberal 
policy  of  nonuse,  enabling  the  permittee  in  times  of  distress  to  protect  his  base 
of  operation  pending  the  readjustment  of  his  affairs.  These  concessions  are 
for  from  one  to  three  years,  their  length  depending  upon  general  conditions 
and  the  individual  case,  but  they  are  rarely  for  more  than  two  years.  In  1931 
nonuse  was  granted  for  81,976  cattle  and  241,000  sheep ;  this  was  for  7,321 
fewer  cattle  and  for  1,196  more  sheep  than  in  1930.  The  strong  trend  from 
cattle  to  sheep  which  obtained  for  several  years  was  effectively  stopped  by  the 
depression  in  the  sheep  industry  and  some  tendency  back  to  cattle  raising  set 
in  on  the  ranches  in  mountain  communities. 

Unfavorable  conditions  in  the  livestock  industry,  whether  due  to  economic 
or  to  natural  causes,  emphasize  the  contrast  between  regulated  and  unregulated 
range  and  the  resulting  benefits  to  users  of  the  former.  Never  before  has  the 
need  for  some  form  of  administration  of  the  public  domain  been  so  clearly 
demonstrated  as  during  the  past  two  years.  At  a  time  when  a  large  surplus- 
of  cheap  native  forage  was  most  needed,  the  winter,  spring,  and  fall  ranges  on 
the  public  domain  were  bare  of  the  nutritious  grasses  and  brush  which  they 
once  so  abundantly  produced.  The  inevitable  result  has  been  heavy  losses  and 
increased  costs  for  supplemental  feed.  Such  conditions,  however,  are  forcing 
public  attention  to  the  fact  that  the  public  domain  is  an  important  part  of  the 
agricultural  plant  of  the  Nation.  Its  wise  and  conservative  use  is  an  essential 
element  in  better  watershed  protection,  the  prevention  of  erosion  and  of  silt 
deposit  in  reservoirs,  canals,  and  ditches,  and  the  preservation  of  the  forage 
crop.  Its  relation  to  the  national  forests  is  becoming  more  clearly  visualized 
and  the  imperative  need  of  administration  recognized.  It  is  gratifying,  there- 
fore, to  record  the  advance  made  during  the  past  year  in  study  of  the  problem 
and  the  proposal  of  legislation  which,  if  enacted  into  law,  will  accomplish  the 
purposes  that  have  been  so  urgently  advocated  by  the  Forest  Service  for  the 
past  27  years. 

RECREATION  AND   GAME 

During  the  year  recreational  use  of  the  national  forests  took  on  an  increased 
economic  significance.  To  many  regions  it  attracted  sources  of  income  without 
which  much  financial  hardship  would  have  been  felt.     To  many  unemployed 
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persons  it  afforded  not  only  enjoyment  and  health  but  also  opportunity  to  live 
inexpensively  amidst  pleasant  surroundings.  Many  parties  occupied  national- 
forest  lands  for  extended  periods.  As  in  earlier  years,  the  campers  came  from 
practically  all  the  States  and  Territories.  An  exact  census  of  visitors  is 
impracticable,  but  estimates  made  as  in  previous  years,  with  every  effort  to 
avoid  duplications,  indicated  that  during  the  calendar  year  1931  visitors  to 
the  national  forests  numbered  32,108,043,  an  increase  of  about  480,400.  They 
included  493,235  special-use  permittees  and  guests,  1,618,510  hotel  and  resort 
guests,  2,193,843  campers,  3,765,027  picnickers,  and  24,037,428  transient  motor- 
ists. While  the  majority  of  the  latter  merely  passed  through  the  national  for- 
ests, a  substantial  part  of  the  motor  travel  is  specifically  to  enjoy  the  scenic 
attractions  of  the  forests  and  is  as  definite  a  use  of  them  as  camping  or 
picnicking. 

This  heavy  and  increasing  use  continually  emphasizes  the  need  for  better  and 
more  extensive  improvement  of  the  national-forest  public  camp  grounds.  While 
1,800  camp  grounds  now  are  at  least  partly  equipped  with  sanitary  facilities, 
few  are  adequately  equipped,  and  some  heavily  used  areas  have  no  facilities 
whatever.  The  resulting  hazards  to  public  health  and  property  should  be  elimi- 
nated as  fast  as  possible.  The  total  cost  of  improving  the  1,800  camp  grounds 
to  December  31,  1931,  was  $422,655,  of  which  $54,866  was  contributed  by  public 
and  private  cooperators,  in  money,  services,  materials,  or  supplies. 

The  annual  report  for  1930  mentioned  the  alarm  felt  by  some  stockmen 
about  the  increases  in  big-game  animals  on  certain  forests.  Under  the  an- 
nounced policy  of  according  all  interests  consideration  under  a  balanced  pro- 
gram, the  so-called  conflicting  interests  are  gradually  coming  together  and 
working  out  problems  and  programs  as  need  for  this  arises.  All  big-game 
animals,  deer  and  elk  especially,  are  increasing.  The  estimates  for  1931  show 
nearly  1,200,000,  all  told.  The  increase  of  almost  9  per  cent  over  the  1930 
estimates  is  attributable  almost  wholly  to  deer  and  elk. 

Including  their  young,  some  14,000,000  domestic  animals  are  accommodated 
on  about  82,761,612  acres  of  grazing  lands  in  the  western  national  forests.  On 
an  additional  nearly  50,000,000  acres  of  mountain  country  large  amounts  of 
forage  are  produced,  but  are  not  used  by  domestic  stock.  This  is  available  to 
wild  life  for  food  and  cover,  mostly  during  summer  periods.  Game  also  oc- 
cupies large  areas  in  common  with  domestic  stock.  It  is  mostly  on  these  areas 
that  problems  of  correlation  arise,  on  which  cooperation  of  the  different  inter- 
ests is  especially  solicited  and  encouraged.  Preliminary  game-management 
plans  in  anticipation  of  possible  problems  are  being  developed  for  important  elk 
and  deer  herds,  in  an  effort  to  forestall  a  repetition  of  the  situation  which  arose 
on  the  Kaibab  Forest.  Such  plans  have  been  worked  up  for  some  30  important 
elk  herds  of  the  West,  with  a  view  to  cooperation  in  their  application.  It  is 
important  that  the  wild-life  resource  be  controlled  and  its  use  harmonized  with 
that  of  other  resources  through  plans  of  management  consistent  with  and  based 
on  a  proper  sense  of  proportion. 

The  larger  game  problems  are  encountered,  however,  not  so  much  on  the 
national-forest  summer  ranges  as  on  the  winter  ranges  outside  the  forests, 
which  are  under  no  form  of  control.  The  winter  ranges  are  becoming  more 
and  more  the  limiting  factor  with  respect  to  the  numbers  of  game  that  can  be 
accommodated  in  a  given  region.  In  many  localities  summer  range  is  available 
much  beyond  the  needs  of  the  present  game  population.  If  some  provision  of 
regulation  for  the  public  domain  is  made,  it  will  go  a  long  way  toward  solving 
the  growing  winter  range  problems  for  game  in  the  western  national-forest 
regions. 

The  national  forests  harbor  also  large  numbers  of  game  birds  and  fur  bearers. 
For  some  years  there  was  an  unfortunate  decline  in  the  numbers  of  grouse, 
apparently  due  to  disease,  but  this  seems  to  have  been  arrested,  and  the  1931 
reports  show  a  gratifying  improvement.  Fur  bearers,  in  round  numbers,  aggre- 
gate nearly  900,000  animals  of  different  kinds,  the  principal  of  which  is  beaver. 
Important  opportunities  are  developing  to  treat  fur  bearers  as  a  resource,  on  a 
fur-farming  basis.  On  a  number  of  national  forests  forest  officers  cooperate 
with  the  State  authorities  in  passing  upon  applications  for  trapping  permits,  in 
laying  out  trapping  districts,  and  in  controlling  the  numbers  taken,  in  a  way 
designed  to  foster  this  important  resource. 
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Table  11. — Number  of  biff-game  animals  on  national  forests,  by  States,  esti- 
mated as  of  December  31,  1931 


Antelope 

Bear 

Deer 

Elk 

Moose 

Moun- 
tain goats 

State 

Black  or 
brown 

Grizzly 

Moun- 
tain sheep 

600 

75,  600 

90,  400 

1,820 

284,  360 

41, 160 

2,475 

66,  405 

5,195 

8,650 

52, 130 

95 

9,095 

3,945 

86, 800 

5,775 

400 

97,  955 

5,000 

4,150 

440 

65,  315 

150 

36, 170 

100 

18,  845 

6,300 

5,  750 

660 

4 

8,482 

2,678 

185 

5,063 

135 

1,600 

5,722 

i  3, 000 
3 

26 
5,150 

500 

11, 000 

1,500 
280 

5,445 

1,605 
112 

129 

12,  215 

405 

17 

3,511 

2,500 

61 

9,230 
--- 

15,  255 

427 

4 

2,830 

1,617 

2,779 

1,619 

863 

465 

4,103 

1,869 

195 

2 

880 
990 
256 
4 
6,457 
300 

1 

~"~760~ 

25 
375 

10, 160 

5 

255 

145 

10 

1,110 

11 

100 

425 

2 

61 

2 

25 

496 

520 

8,470 

300 

1,563 

54 

Utah 

1 

2,725 

75 

9,430 

179 

11 

3 

4,380 

6 

176 

31,  075 

2,444 

.  . 

2,878 

Total.. 

12,  725 

50,  596 

3,747 

969,  330 

96,  905 

7,835 

22,  262 

12,  555 

Includes  Alaska  brown  bear. 


WATER   POWER 


On  June  30,  1932,  222  water-power  permits  issued  by  the  Department  of 
Agriculture  prior  to  the  Federal  water  power  act  were  in  force.  They  com- 
prised 106  permits  or  easements  for  water-power  projects,  with  an  average  low- 
flow  output  estimated  at  535,814  horsepower,  and  116  permits*  or  easements  for 
transmission  lines  only,  with  a  total  length  of  998.36  miles  within  the  forest 
boundaries.  The  permits  for  53  of  the  power  projects,  with  an  estimated  output 
of  510,024  horsepower,  and  for  95  of  the  transmission-line  cases,  with  a  length 
of  844.28  miles  within  the  forest  boundaries,  require  the  payment  of  an  annual 
rental.  The  estimated  average  output  of  the  power  projects  covered  by  free 
permits  was  25,790  horsepower.  The  free  permits  for  transmission  lines  cover 
a  length  of  154.08  miles  within  the  forests. 

The  Forest  Service  continued  to  assist  the  Federal  Power  Cornmission  through 
doing  certain  investigational,  reporting,  and  supervisory  work.  It  also  helped 
in  the  valuation  and  accounting  work  in  a  few  cases.  At  the  end  of  the  year 
the  Forest  Service,  at  the  request  of  the  commission,  was  supervising  the  opera- 
tions of  354  permittees  or  licensees  under  the  Federal  water  power  act.  During 
the  year  the  commission  requested  34  investigations  and  reports  in  cases  of 
application  for  permit  or  license.  A  total  of  42  such  reports  were  made.  The 
Forest  Service  also  made  five  appraisals  or  valuations.  Out  of  a  total  of  42 
applications  for  permits  or  licenses  received  by  the  commission  during  the  year, 
29,  or  69  per  cent,  involved  the  use  of  national-forest  land. 

The  general  economic  conditions  materially  decreased  the  number  of  new  enter- 
prises seeking  to  develop  water-power  resources  within  the  national  forests,  and 
this  has  lessened  somewhat  the  time  required  for  making  investigations  and 
reports-  on  new  applications ;  but  the  time  required  for  supervision  was  increased 
somewhat,  because  more  cases  were  under  permit  or  license.  During  the  year 
much  consideration  was  given  to  the  proper  method  of  handling  cases  where  the 
land  involved  has  value  for  more  than  one  use.  The  problem  is  a  difficult  one, 
and  the  number  of  cases  of  conflict  is  increasing.  Right  now  the  cases  of 
desired  roads  crossing  land  of  water-power  value  are  the  most  numerous  and 
are  giving  the  most  difficulty.  There  are,  however,  many  cases  of  conflict  of 
water  power  with  other  uses  of  water  and  with  the  use  of  land  for  railroads, 
recreation,  and  other  purposes. 

For  many  years  a  great  need  has  existed  for  more  accurate  and  complete 
information  on  the  water-power  resources  of  the  national  forests — their  amount 
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and  location,  the  economic  feasibility  of  their  development,  and  the  value  of 
the  land  for  water  power  as  against  other  purposes.  Much  scattered  informa- 
tion is  already  available  through  work  that  has  been  done  by  the  States,  the 
United  States  Geological  Survey,  the  Forest  Service,  and  other  agencies.  The 
Forest  Service  has  elaborated  a  plan  for  collecting  all  the  available  data,  ex- 
pressing them  in  a  standardized  manner,  and  gradually  supplementing  them, 
through  its  own  efforts  and  with  such  other  assistance  as  can  be  secured. 
Gradually  the  data  will  be  secured,  but  with  the  present  limited  personnel  and 
funds  progress  will  be  very  slow.  An  active  beginning  of  the  task  has  not  yet 
been  possible.  When  the  planned  work  is  completed,  it  will  decidedly  facilitate 
administration  of  the  national  forests,  especially  in  matters  relating  to  per- 
mitted land  use.  There  will  be  far  greater  assurance  that  land  is  utilized  for 
its  highest  value,  that  the  highest  use  is  not  denied  because  the  land  has  been 
wrongly  classified,  that  provision  for  use  for  two  purposes  will  be  made  when 
adjustments  of  conflicts  can  be  worked  out,  and  that  developments  will  not 
be  made  or  utilization  permitted  for  purposes  other  than  power  where  the  power 
value  is  predominant  and  coordinated  use  is  impracticable. 

ROADS  AND  TRAILS 

Table  12  shows  the  present  status  of  the  transportation  system  planned  for 
the  national  forests.  This  system  includes  (1)  forest  highways,  of  primary 
importance  to  States,  counties,  and  local  communities;  (2)  forest-development 
roads,  of  primary  value  for  protection,  administration,  development,  and  utiliza- 
tion of  the  forests;  and  (3)  trails,  of  primary  value  for  protection.  Table  13 
shows  the  mileage  constructed  and  maintained  and  the  expenditures  made  from 
all  Federal  and  cooperative  funds,  to  the  close  of  the  fiscal  year  1932;  and 
Tables  14,  15,  and  16  show  the  apportionments  of  the  various  forest-road  appro- 
priations among  the  States  and  Territories  and  the  status  of  these  appropria- 
tions at  the  end  of  the  year. 

Table   12. — Classification   of   mileage   in   forest    road   and    trail   system    and 
expenditures  required  to  complete  the  system  to  a  satisfactory  standard 


Class 

Total 

Satis- 
factory 
standard 

Unsatis-          N 
factory     \    piJs°tnn„ 
standard    '    existing 

Expendi- 
tures re- 
quired to 
complete 

Miles 
16,  534 
68,  222 

Miles            Miles            Miles 
6,259  i            9,053  ,            1,222 
26,374  i          16,871  i          24,977 

Dollars 

$175,  626,  400 
58,  639,  600 

Total  roads 

84,  756 
165,  058 

32,  633  1          25,  924  !          26, 199 
120,602  j          11,566  |          32,890 

234,  266,  000 

Trails 

5.  189, 000 

Total 

|                       | 

239,  455,  000 

i                       i 

Table  13. — Construction,  improvement,  and  maintenance  of  roads  and  trails 
from  forest-road  appropriations  and  other  Federal  and  cooperative  funds, 
by  States,  June  30,  1932 


Fiscal  year  1932 

Total  to  June 
30,  1932 

Expenditures  to  June  30,  1932 

State 

Constructed 

Maintained 

Constructed 

Federal  funds 

Cooperative 
funds 

Total  funds 

Roads 

Trails 

Roads 

Trails 

Roads  1  Trails 

\la 

Miles 

5.6 

9.9 

163.2 

79.5 

930.4 

94.4 

33.7 

10.1 

319.5 

Miles 

"~77."9 
59.6 

"242.1 
346.9 

2,~241.~8 

Miles 
182.8 
218.4 
798.5 
526.7 
11,  381. 1 
881.6 
667.9 
219.8 
3,  246. 1 

Miles 

Miles  1  Miles 
67.3 

$165,  765.  12 

6.  190,  830.  03 

7, 169.  495.  33 

1,  658,  020.  49 

19,443,991.71 

8,  634,  331.  74 

556,  683.  72 

630,345.41 

18,  379,  741.  87 

434. 13 

2,111.51 

808.  72 

24,  805.  57 

56,  987.  78 

70.05 

250, 141.  30 

1,  013,  767.  47 

$25,  278. 16|      $191,  043.  28 

377.  747.  35 1     fi,  568,  577.  38 

1,  695, 858.  53!    8,  865,  353.  86 

Alaska 

Ariz 

417.0 
976.0 
571.4 

18,  993.  6 
11,484.1 

247.0 
1,  970.  2 

641.8 
4,  569.  5 

1,  575.  3 
537.9 
122.4 

2,  682.  8 

517.6 

1,  736.  6 

571.4 

11,  398.  6 
5,  414.  2 

""329.1 
20,  550.  1 

Ark 

48,  370.  89j     1,  706,  391.  38 

5,  756,  678. 10  \  25,  200,  669. 81 

988,  575.  83  i    9,622,907.57 

Calif 

Colo 

Fla.  . 

138,  661. 181        695,  344.  90 
80,327.171         710.672  58 

Ga 

329.4 
21, 167. 1 

Idaho 

111... 

1,  873, 051.  36 

20,  252,  793.  23 
434.  13 

Kans 

3.4 

2,111.51 
808.  72 

Ky 

La 

42.3 
1.0 

""To 

95.5 

135.0 

7.4 

68.6 

24,  805.  57 

56, 987.  78 

70.05 

283.  444.  79 

Me 

7.4 

68.0 

Md 

Mich.. 

210.2 
54.4 

"~48.~9 

537.4 
270.5 

470.7 
444.7 

""585/6 

33,  303.  49 

Minn 

403.3 

268,277.07|     1,282,044.54 
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Table  13. — Construction,  improvement,  and  maintenance  of  roads  a?id  trails 
from  forest-road  appropriations  and  other  Federal  and  cooperative  funds, 
oy  States,  June  30,  1932 — Continued 


Fiscal  year  1932 


!   Total  to  June 
i         30,  1932 


State 


Constructed        Maintained 


Roads   Trails 


Constructed 


Roads     Trails 


Expenditures  to  June  30,  1932 


Federal  rands  Coogg£iye    Total  funds 


Mont. 
Nebr. 
NeV-i 
N.H. 

N.  J  .. 


Miles    Miles 

87.  2  1,  791  ( 

3.2 


44.5 
-3.2 


X.  Mex. 
N.  Y— . 

N.C.__. 

N.  Dak.. 

Okla 

Oreg 


99.3 


19.0 
1.5 


Miles       Miles 

2,491.3    15,195.0 

4S.  8 

1.  669.  5 
552.  5 


Miles     Miles 

1.226.  4118.194.  9  $11,  246, 


407.0 
54.2 


51.5 
528.4 
63.1 


40.5 


976.  2     1,  357.  0 
21372  "~~625.~6 


1, 1S4.  8 


0 32.0 

4     643.9    7,499.2   15, 
0 249.0 


F.  R... 
S.  C.__. 

S.  Dak. 
Tenn__ 
Utah.. 

Va 

Wash.. 
W.  Va. 
Wis... 
Wyo— . 


7. 

53. 

2. 

225. 

3. 

49. 


7.5 
21.0 
184.6 


12.0 
173.7 
140.2 
926.  li 

217.  S 

7     918.8   2.243.4 

6 140.8 

8 68.2 

7     244.  3       817.  5 


1.5 

103.  0. 

23.0 

36.3 

18.2 

40.5 

800.3 

693.4 

865.  2 

333.4 

476.4 


6.  017.  8 


209.3 

1.0 

34.7 

4, 196. 1 
67.1 

6.6 

6.3 

340.7 

98.9| 

1,211.2, 

136.  5| 

1,  525.  3: 

120.6! 

118.  7| 

1,  073.  61 


113, 

915. 1     1,  875, 
552. 5         479, 


1,  598.  5     5,  450, 


635.0 


16.  5 

8,  031.  9 

23.0 

36.3 

18.2 

85.1 

809.3 

3,  693.  4 

917.3 

7,  735.  3 

480.2 

"2.~48S.~3 


952, 

100, 
17.  073, 
238, 
28, 
113, 
1,  065, 
569, 

4,  437, 
773, 

11,  036, 

406, 

95, 

5,  679, 


125.43 

§650,  423.  24 

650.20 

990.80 

182.36 

16S.OO5.90 

946.  24 

64,  094.  55 

217.  71  . 

093.84 

330,  316.  13 

81.  32  . 

165.  96 
57.  75  . 

449,  402. 16 

827.90 

14.  192.  14 

508.63 

7,612.243.71 

S21.  17 

42. 142.  06 

512.06 

550.00 

544  62 

15.  659.  81 

596.  7S 

244,  046. 1 1 

155.  31 

189,  884.  30 

230.27 

957,  632.  99 

5SS.  24 

51,  691.  53 

847.65' 

1,  700,  981.  78 

753.  34 

38, 159.  30 

677.38 

1,  820.  00 

3&9.  01 

390, 197.  32 

Total..  3, 174.  3  6,  894.  6  35,  744.  3  117,  217.  9  25.  677.  2  87,  402.  3  125..  915,  315. 12  24,  208,  562.  96  150, 123,  878.  08 


896,  548. 67 

114,  641.  00 
043, 183. 26 
544,  040.  79 

217.  71 

780,  409.  97 

81.32 

401,  568. 12 

57.75 

115,  020.  04 
685,  752.  34 
280,  953.  23 

29,  062.  06 
129,  204.  43 
309,  642.  89 
759.  039.  61 

,  394,  853.  26 
825,  279.  77 
737,  829.  43 
444,912.64 
97,  497.  38 

,  069,  596.  33 


Table  14. — Distribution  among  the  States  for  the  apportionments  for  the  fiscal 

year  1933 


State 

10  per  cent 
fund 

Forest  highways 

Forest  road 
development 

Total 

Alabama 

830. 19 

$13,615.00 

$5.  587.  00 

$19,  232. 19 

Alaska 

4,  202.  12 

350,  000.  00 

12,  4S0.  00 

366,  682. 12 

Arizona 

19,  066.  31 

984,  268.  00 

120,  557.  00 

1, 123,  S91.  31 

Arkansas 

173.  49 

153.712.00 

60,  924.  CO 

214,  809.  49 

California 

59,  761.  58 

2,  347,  672.  00 

500,  041.  00 

2,  907,  474.  58 

Colorado 

23. 192.  75 

1, 125,  042.  00 

133,  739.  00 

1,  2S1,  973.  75 

Florida 

2.  064.  62 

57,  740.  00 

IS,  100.  00 

77,  904.  62 

Georgia 

559.  36 
23,  395.  31 

33,  222.  00 
1,  738,  572.  00 

14,  373.  00 

703,  69S.  00 

48, 154.  36 

Idaho 

2,  465,  665.  31 

1,  352.  00 

1,  352.  00 

Louisiana 

44.59 

6,  764.  00 

5,  318.  00 

12, 126.  59 

Maine 

123.  50 

4,  731.  00 

2,509.00 

7,  363.  50 

Michigan 

254.50 

36,  344.  00 

27,351.00 

63,  949.  50 

Minnesota 

1, 193.  47 

107,  347.  00 

11,930.00 

120,  470.  47 

Montana 

11,897.20 

1,  359,  477.  00 

255,  905.  00 

1,  627,  279.  20 

452.  78 
4,  759.  15 

16,331.00 
314,  610.  00 

1,  764.  00 
12,155.00 

18,  547.  78 

Nevada 

331,  524.  15 

New  Hampshire 

1,  824.  50 

75, 196.  00 

20,  349.  00 

97,  369.  50 

New  Mexico 

8,  309.  09 

691,  794.  00 

81,  529.  00 

781,  632.  09 

North  Carolina 

1,  240.  76 

49,  340.  00 

21,306.00 

71,  886.  76 

Oklahoma 

277.  37 

10,  879.  00 

9, 117.  00 

20,  273.  37 

Oregon ...      .  . 

14,  619.  03 
709.80 

2, 187,  932.  00 
32,  045.  00 

357,  435.  00 
31,931.00 

2,  559,  9S6.  03 

Pennsylvania ..  

64,  635.  80 

Puerto  Rico ... 

14.52 

107.  49 

3,  309. 10 

1,  837.  00 
5,  593.  00 

131,  223.  00 

1,  S06.  00 

1,  975.  00 

13,355.00 

3,  657.  52 

7,  675.  49 

South  Dakota 

147,  8S7. 10 

Tennessee 

853.76 

42,  530.  00 

16,  471.  00 

59,  854.  76 

Ctah 

9,  932.  20 

561,  990.  00 

42,  875.  00 

614,  797.  20 

Vermont 

.60 

5,406.00 

S29.00 

6,  235.  60 

Virginia 

1,  232.  39 

53,  925.  00 

27,  741.  00 

82,  898.  39 

Washington 

19,  384.  95 

1,  206,  941.  00 

395,  844.  00 

1,  622, 169.  95 

West  Virginia 

158.56 

26,  488.  00 

15,  692.  00 

42,  338.  56 

Wisconsin 

36.39 

14,  521.  00 

14, 20S.  00 

28,  765.  39 

Wvoming ...     ..  . 

14, 121. 17 

745,  994.  00 

55,  619.  00 

815,  734. 17 

i  5,  000,  000.  00 

5,  000,  000.  00 

Total 

227,  302.  60 

•J  14,  500,  000.  00 

S,  000,  000.  00 

22,  727,  302.  60 

;  Emergency  improvement  appropriation. 

5  Includes  $5,000,000  emergency  forest  highways,  fiscal  year  1933. 
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Table  15. 


-Distribution   among  Staies  of  the  total  apportionments,   including 
the  fiscal  year  1933 


State 

10  per  cent 
fund 

Section  8 

Federal 
forest-road 
construc- 
tion 

Forest  high- 
ways 

Forest-road 
develop- 
ment 

Improvement 

Grand  total 

Ala 

Alaska 

Ariz 

Ark 

Calif: 

Colo 

Fla 

Ga 

Idaho 

HI 

$968. 96 

170,  809. 45 

652, 823.  57 

130,  493.  23 

1,  688, 923.  03 

776,  597.  58 

44,  574.  34 

12,  776.  97 

988,  057.  69 

$15, 456. 04 
471,  395.  52 
681, 138.  25 
175, 055.  50 

1,  469,  017.  69 
760, 830.  87 
119,  528. 14 
52,  393.  57 

1, 199,  487.  36 

$1, 922. 31 
193,549.96 
501, 984.  55 
128,  773.  38 
1,  206, 815.  23 
777,  307.  26 
21,  534.  64 
134,  387. 16 
1,  367, 402. 82 

$59,  774. 00 
6,  295, 184.  00 
4, 823,  576.  00 

670,  791.  00 
11,  629,  532.  00 
5,  645,  592.  00 

229,  859.  00 

147,711.00 

8, 607,  763.  00 

4,  845.  00 

$87, 184.  00 
249,114.00 

1,  625,  371.  00 
625,  045. 00 

5,  059,  565.  00 

1, 892,  233.  00 
171, 835.  00 
213,  509.  00 

7,  275,  982.  00 
396.  00 

$16, 800. 00 

""309,~613."93 

215,  639.  38 

863, 185. 43 

46,  932.  52 

92,218.38 

110,  753.  71 

1, 283,  501.  39 

$182, 105. 31 

7,  380,  052.  92 

8,  594,  507.  30 
1,  945,  797.  49 

21,  917,  038.  38 

9, 899,  493.  23 

679,  549.  80 

671,  531. 41 

20,  722, 194.  26 

5,241  00 

Kans 

1, 867.  27 
722.  72 
45.24 

3,  943.  63 

70.05 

4,  076.  33 
44,  045.  59 

1  867  27 

Ky 

86.00 
10,  586.  00 
28, 866.  00 

808  72 

La 

7,  793.  00 
22,  735.  00 

19,  500.  00 
1,  788. 46 

37,  924.  24 

61, 104. 27 

70  05 

Me 

Md 

32.41 

3,  738.  77 

Mich 

Minn 

Miss 

115.63 
8,  316.  42 

3,  000.  00 
108, 352.  03 

96,  625.  00 

512,  221.  00 

5,  567.  00 

6, 824,  637.  00 

82,  249.  00 

1, 606,  455.  00 

329, 835.  00 

122,  644.  00 

374, 148.  00 

5,  487.  00 

3,  588,  808.  00 

32, 135.  00 

162,  343. 00 

176,  371.  00 

83.00 

1,  244, 449.  00 

20.00 

342, 843.  00 

100,  493. 78 
90,  099.  07 

326,  954.  74 

1, 137, 182. 11 

11  054  00 

Mont 

Nebr 

610,  233.  61 

19,  859. 17 
183,  011.  69 

52,  676.  49 

118.99 

360, 453.  72 

4.00 

38,  956. 10 

45.75 

10,  699.  75 

1,  049,  646.  98 

5,  437.  30 

134.  62 

3, 188. 43 

187,  518.  71 

20,  624.  01 
417, 326.  54 

.60 

47,  313.  79 

679, 891. 45 

6, 144. 88 

37.02 

756,  984.  58 

18.98 

195,  305.  50 

365.  35 

731,  497. 39 

450,  072. 13 

578.27 

19, 002.  61 

20,611.54 

12,  962,  232.  71 
134,  840.  42 

2,  248,  383. 13 

590, 800.  68 

201  99 

Nev.. 

N.H 

N.J 

82, 265.  33 
10,  941. 30 

N.  Mex____ 

N.  Y 

430,  944.  25 

509,  215. 36 

3,  513,  263. 00 

233,  686.  07 

6,292,011.40 
24  00 

N.  C 

N.  Dak..  . 

84,  733.  83 

7.00 

65.49 

1, 433,  786. 19 

24.04 

7.00 

402. 10 

83, 868.  26 

103,  480.  74 

446,  385. 03 

176,  890.  28 

229,  779. 00 

123,  322.  28 

996,  524.  49 
52  75 

Okla 

Oreg 

Pa 

2,  775. 17 
1, 077,  552.  29 

21.42 

3,  343.  09 
48, 028. 61 
79,  341.  53 
28, 092.  79 

464,  562.  36 

40,  307.  56 

10, 393,  589. 00 

104,  063.  00 

9, 888.  00 

25,  560.  00 

639,  928. 00 

192,  579.  00 

2, 865,  534. 00 

5, 406.  00 

256,  520.  00 

5,  775,  566.  00 

103,  423. 00 

23,  051.  00 

3,  718, 800.  00 

42,  705.  00 

5,118,492.00 

153, 145.  00 

17, 005.  00 

49,  408.  00 

228, 313.  00 

237, 917.  00 

734,  388.  00 

829.  00 

340,  797.  00 

3, 847,  220.  00 

193,  779.  00 

29,  754.  00 

1,  217, 145.  00 

22,  257.  56 

557,  938.  01 

38,  000.  00 

1,  904. 35 

118, 809.  97 

19,631,004  47 

300,  690.  76 

32,  282. 06 

126,  587. 14 

P.  R 

S.  C 

S.  Dak.... 

Tenn 

Utah 

Vt 

24, 548.  87 
35, 421.  69 
88,  523. 42 

1,  243,  518.  37 
618, 115.  23 

5,  016,  719.  34 

6,  235. 60 

868,432.11 

12,  606,  293.  89 

445, 157. 84 

126,  222.  63 

6,  466,  423.  02 

5,  026,  571.  62 

Va. 

Wash 

W.  Va 

Wis 

58, 390. 16 

940, 440.  30 

12, 830.  41 

71, 902. 26 

712,  201. 40 

5,  049.  24 

93,  508.  90 
650, 974. 74 
123,  931.  31 
73,  380.  61 
46, 842. 71 

»  5,  000,  000.  00 

Wyo 

Undistrib- 
uted ... 

463, 461.  75 

472,  621.  77 
26,  571.  62 

547,  551.  79 

Total.... 

8,  677,  581.  00 

10,  000,  000.  00 

9,  000,  000.  00 

275,  500,  000.  00 

35,  500,  000.  00 

310,  755, 031. 12 

149,432,612.12 

1  Emergency  improvement,  fiscal  year  1933. 

2  Includes  $3,000,000  appropriated  for  emergency  highways  within  national  forests,  fiscal  year  1931,  and 
$5,000,000  for  emergency  forest  highways,  fiscal  year  1933. 

8  Does  not  include  $27,168.88  unexpended  balance  in  annual  funds. 

Table  16. — Condition  of  forest-road  funds  on  June  30,  1932 


Fund 

Appropria- 
tions 

Expenditures 

Balance 

10  per  cent.. 

$8,  450,  278.  40 
10,  000, 000. 00 

9,  000, 000. 00 
58, 055, 000.  00 
32,  500,  000.  00 

5,  782,  200.  00 

$8, 059,  532.  36 
9, 973,  428.  38 
9,  000.  000.  00 
57, 428,  647.  56 
32,  014, 095.  53 
*  5,  755, 031.  12 

$390,  746.  04 

Section  8 

26, 571.  62 

Federal  forest-road  construction . 

Forest  highways  x .       . 

626,  352.  44 

Forest-road  development. - 

485,  904.  47 

Improvement1  _ 

Total 

123,  787, 478.  40 

122, 230, 734.  95 

1,  529,  574.  57 

Includes  emergency  funds. 


2  Annual  funds,  $27,168.88,  not  expended. 


The  act  of  June  24,  1930,  set  up  appropriation  authorizations  for  the  fiscal 
years  1931,  1932,  and  1933.  These  provided  for  each  fiscal  year  $9,500,000  for 
forest  highways  and  $3,000,000  for  forest-development  roads  and  trails.  Of  the 
authorization  for  forest  highways  for  the  fiscal  year  1933  there  will  be  an 
unappropriated  balance  of  $6,540,000.     An  authorization  for  the  fiscal  years 
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1934  and  1935,  similar  to  those  made  in  the  past,  was  passed  in  the  House  but 
not  in  the  Senate.  There  will  therefore  be  no  forest-road-development  funds 
and  only  $6,540,000  forest-highway  funds  available  for  expenditure  in  the  fiscal 
year  1934  unless  Congress  takes  further  action  at  its  next  session. 

The  emergency  relief  act,  which  became  a  law  on  July  21,  1932,  provided  an 
additional  $5,000,000  for  forest  highways  and  $5,000,000  for  improvements  upon 
the  national  forests.  The  former  was  apportioned  in  the  same  manner  as  the 
regular  forest-highway  fund,  except  that  Alaska  did  not  share  in  the  appropri- 
ation. The  emergency  improvement  fund  was  so  apportioned  to  the  national- 
forest  States  that  the  total  available  to  each  forest  region  for  road  and  trail 
work  approximated  the  amount  allotted  for  the  fiscal  year  1931.  The  purpose 
of  the  act  was  to  assist  in  the  unemployment  situation,  and  a  number  of  stipu- 
lations were  included  which  required  special  regulations  to  assure  carrying  out 
the  wishes  of  Congress  and  assure  that  a  maximum  proportion  of  the  appropri- 
ations will  be  expended  for  labor.  The  entire  $10,000,000  must  either  be 
expended  or  obligated  through  contracts  during  the  present  fiscal  year. 

MAPS  AND  SURVEYS 

During  the  year  the  Forest  Service  published  for  administrative  use  18  quar- 
ter-inch scale  maps,  25  half -inch  scale  maps,  and  six  1-inch  scale  maps  of  indi- 
vidual national  forests.  There  were  also  published  in  cooperation  with  the 
State  Department  11  maps  to  accompany  proclamations  and  Executive  orders, 
Small  editions  of  72  miscellaneous  maps,  charts,  tables,  graphs,  and  illustra- 
tions were  issued. 

Surveys  were  completed  by  Forest  Service  personnel  on  mapping  projects 
covering  2,470  square  miles.  This  mapping  was  done  on  widely  scattered  areas, 
to  the  accuracy  and  scale  required  to  meet  special  requirements  of  forest 
administration. 

RESEARCH 

Substantial  advance  was  made  in  the  whole  research  program.  Particularly 
vigorous  effort  was  directed  toward  finding  out  what  to  do  with  the  extensive 
and  rapidly  accumulating  areas  of  abandoned  cut-over  forest  lands,  and  what 
methods  of  cutting  and  management  will  give  the  best  results  on  privately 
owned  forest  land.  In  the  latter  group  of  studies  special  emphasis  was  placed 
on  investigations  relating  to  selective  cutting  and  sustained-yield  operation. 

Previous  reports  have  pointed  out  that  research  in  forest  and  range  manage- 
ment, forest  economics,  and  erosion  is  largely  concentrated  at  11  forest  and 
range  experiment  stations,  so  distributed  as  to  cover  all  of  the  important 
forest  regions  of  the  continental  United  States.  In  connection  with  them  a 
series  of  experimental  forests  is  being  created  to  serve  as  field  laboratories, 
where  intensive  investigations  in  silviculture,  range  management,  and  related 
phases  of  forest  research  can  be  carried  on  undisturbed  and  under  controlled 
conditions  over  as  long  periods  as  may  be  necessary. 

Toward  the  end  of  the  year  the  headquarters  of  the  northeastern  station 
were  moved  from  Amherst,  Mass.,  to  New  Haven,  Conn.  The  station  will 
work  in  close  cooperation  with  Yale  University,  which  has  provided  the 
necessary  office  and  laboratory  space. 

The  funds  made  available  for  research  activities  under  various  appropria- 
tion items  for  the  fiscal  year  1932  are  compared  with  the  amounts  for  1931 
and  1933  in  Table  17. 


Table  17.- 


-Appropriations  for  research  for  1932  as  compared  with  those  for 
1981  and  1933 


Class  of  research 

1931 

1932 

1933 

Forest-management  investigations 

$488,  500 
635, 000 
85, 000 
50, 000 
125, 000 
70,000 
10,  000 
30,  000 

$562,  000 

641,  300 

130,  000 

75, 000 

200, 000 

70,  200 

10, 000 

100,000 

$534,  280 

Forest-products  investigations 

613,640 

123, 030 
70, 240 

Forest-economics  studies ._. . 

Forest  survey ... 

170,  280 

Forest-taxation  study 

51, 120 

Forest-insurance  study -. 

15,000 

Erosion-stream-flow  studies.    

89,160 
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FOREST-ECONOMICS   INVESTIGATIONS 

Time  and  cost  studies  of  logging  operations  in  the  Douglas-fir  region  of 
Washington  and  Oregon  were  completed.  While  the  cost  of  logging  varies 
markedly  both  with  the  size  of  timber  and  to  a  less  extent  with  the  distance 
of  haul,  a  wide  variation  is  also  shown  with  various  types  of  equipment.  In 
many  instances  large  savings  could  be  made  by  the  adoption  of  different 
methods  or  equipment  from  those  now  in  use,  as  well  as  by  more  careful 
selection  of  the  timber  to  be  logged. 

The  investigation  of  the  problem  of  forest  insurance  in  the  Douglas-fir  region 
was  continued,  including  studies  of  the  relationship  between  seasonal  climatic 
factors  and  fire  hazard.  The  prices  of  stumpage  and  logs  in  1930,  based  on 
a  large  number  of  transactions  in  all  forest  regions  of  the  United  States,  were 
compiled  and  published  as  a  statistical  bulletin.  Records  of  the  prices  for 
the  years  1923-1927  were  made  available  in  a  multigraphed  report.  Esti- 
mates of  the  forest  resources  and  requirements  of  the  United  States  were 
revised.  A  special  compilation  embodying  the  main  results  of  this  study  was 
made  for  the  use  of  the  President's  Timber  Conservation  Board.  More  detailed 
reference  to  the  general  findings  will  be  found  elsewhere  in  this  report. 

A  continuing  investigation  of  the  financial  aspects  of  forestry  in  the  southern 
pine  region  covered  typical  pine  counties  in  Arkansas,  Louisiana,  and  Texas. 
Results  of  the  work  under  this  project  in  Washington  County,  Fla.,  were  pub- 
lished in  a  bulletin  of  the  Florida  Forest  Service.  The  studies  so  far  made  indi- 
cate that  a  large  part  of  the  southern  pine  area  will  yield  fair  returns  from 
forest  growing  if  the  ground  is  kept  reasonably  well  stocked  with  trees,  but  that 
the  present  stocking  over  much  of  the  region  is  exceedingly  inadequate. 

An  investigation  of  the  reversion  of  land  to  public  ownership,  with  special 
reference  to  land  that  is  now  in  forest  or  is  suitable  for  forestry  purposes, 
was  begun  in  the  Lake  States,  the  Southern  States,  and  the  Pacific  Northwest. 
A  preliminary  reconnaisance  of  the  situation  was  made  in  eight  Southern 
States  and  in  the  forest  counties  of  northern  Minnesota  and  a  more  intensive 
study  was  undertaken  in  Arkansas  in  cooperation  with  the  State  college  of 
agriculture.  In  several  States  much  forest  land  has  ceased  to  pay  taxes,  and 
large  increases  in  the  amount  of  such  land  are  in  prospect.  Its  ownership 
status  is  generally  very  uncertain.  Few  States  have  any  definite  policy  for 
dealing  with  it.  The  problem  of  ownership  and  utilization  of  this  reverted 
land  has  a  very  direct  bearing  upon  policies  for  both  public  and  private 
forestry. 

THE   FOREST    SURVEY 

Progress  on  the  nation-wide  forest  survey  was  accelerated,  both  in  the 
inventory  of  the  extent  and  quality  of  the  remaining  timber  supplies  and  the 
condition  of  cut-over  and  burned  forest  land  and  in  the  study  of  the  factors 
influencing  the  trends  in  the  consumption  of  forest  products.  In  the  Douglas- 
fir  region  of  the  Pacific  Northwest  completion  of  the  inventory  is  expected 
during  the  fiscal  year  1933.  Studies  of  the  growth  and  yield  in  the  region  and 
of  the  rate  of  forest  depletion  were  inaugurated  and  should  now  keep  pace  with 
the  inventory,  as  should  also  the  regional  study  of  requirements  for  forest  prod- 
ucts. In  the  South  the  inventory  in  the  Mississippi  Basin  hardwood  region  was 
begun  in  full  force,  starting  in  Mississippi.  The  field  work  for  the  hardwood 
inventory  in  that  State  will  be  completed  early  in  the  fiscal  year  1933.  Inven- 
tory procedure  has  been  tested  in  the  pine  region,  and  the  field  force  will  be 
transferred  to  it,  in  Mississippi,  on  completion  of  their  work  on  the  hardwood 
area. 

Cooperative  Work  with  the  State  land  economic  surveys  in  the  Lake  States 
resulted  in  substantial  progress  there.  In  some  counties  the  work  is  bringing 
about  land-use  planning  by  the  county  authorities.  In  California,  through 
cooperation  with  the  State,  the  forest  cover  type  map  project  made  excellent 
progress.  Arrangements  were  started  to  publish  four  of  the  maps,  in  response 
to  insistent  local  demand  for  them  with  a  view  to  their  use  in  many  different 
ways.  The  inventory  was  begun  in  the  "Inland  Empire"  region  (northern 
Idaho,  western  Montana,  and  eastern  Washington)  and  substantial  progress 
was  made  in  central  Idaho.  A  working  plan  for  the  wood  requirements  part 
of  the  survey  was  completed  and  sent  to  a  number  of  interested  agencies  for 
review,  and  a  substantial  start  was  made  in  accumulating  data  bearing  on  the 
factors  which  have  been  influencing  the  decrease  in  the  use  of  lumber,  particu- 
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larly  for  construction.     The  plan  provides  for  covering  the  whole  field  of  forest 
products,  including  pulp  and  paper  and  naval  stores. 

Progress  on  the  survey  during  the  fiscal  year  1933  will  be  slower,  as  the 
appropriation  has  been  cut  down  substantially. 

FOREST    TAXATION 

The  principal  activity  of  the  forest-taxation  inquiry  has  been  the  preparation 
of  the  textual  part  of  the  comprehensive  report  and  the  application  of  various 
proposed  tax  plans  to  field  data,  as  a  test  of  their  feasibility  in  practice.  Except 
for  a  few  minor  portions  the  entire  report  is  expected  to  be  in  final  draft  before 
the  close  of  the  current  calendar  year.  During  the  study  a  series  of  progress 
reports  has  made  factual  material  available  to  the  public  as  nearly  currently 
as  possible.  Four  were  issued  last  year.  They  were :  Taxation  of  Timber 
Properties  in  Oregon  and  Washington ;  Some  Aspects  of  the  Forest  Tax  Problem 
in  Selected  Towns  of  Wisconsin ;  Digest  of  Forest  Tax  Laws  in  the  United 
States  in  Effect  January  1,  1932 ;  and  Taxation  of  Forest  Property  in  North 
Carolina.  A  preliminary  edition  of  the  forest  tax  law  digest  was  prepared  for 
the  Federal  Timber  Conservation  Board. 

FOEBST   MANAGEMENT  AND  PROTECTION    INVESTIGATIONS 

Forest  management  and  protection  investigations  seek  better  knowledge  of 
the  many  forces  which  together  determine  forest  productivity.  In  the  virgin 
forest  these  forces  are  in  a  certain  balance.  As  soon  as  this  balance  of 
nature  is  disturbed  corresponding  changes  begin  to  show  themselves  in  the 
character  of  the  forest  growth.  They  may  be  relatively  temporary,  or  far- 
reaching.  Their  character  and  extent  depend  not  only  on  the  kind  and 
amount  of  disturbance  but  also  on  the  natural  conditions.  To  apply  forestry 
it  is  necessary  to  know  how  to  control  and  direct  the  life  of  the  forest. 

Forest  exploitation  without  regard  to  the  consequences  ordinarily  produces 
forest  degeneracy,  which  if  continued,  and  especially  if  accompanied  by  fire, 
is  certain  to  be  progressive.  In  part,  the  forest  management  and  protection 
investigations  concern  the  methods  by  which  virgin  forests  can  be  used  and 
at  the  same  time  maintained  in  a  high  state  of  productivity;  but  in  much 
larger  part  they  must  be  directed  at  the  methods  of  restoring  to  reasonable 
productivity  the  more  or  less  degenerate,  depleted,  and  sometimes  all  but 
worthless  forests  whch  severe  or  long-continued  exploitation  and  the  ravages 
of  uncontrolled  fires  have  put  in  place  of  the  primeval  stand.  Land  wholly 
denuded  of  valuable  forest  growth  presents  the  problem  of  restoration  in  its 
most  extreme  form. 

To  obtain  the  knowledge  indispensable  in  working  out  sound  practices  of 
forestry  for  all  parts  of  the  country,  the  Forest  Service  maintains  its  series 
of  regional  forest  experiment  stations.  At  these  stations  the  problems  pre- 
sented by  the  enormous  area  of  nonrestocking  or  poorly  restocking  lands  in 
every  part  of  the  country,  but,  chiefly  in  the  eastern. forest/ regions,  have  re- 
ceived special  attention.  In  the  Lake  States,  where  abandonment  of  poor 
farm  land  and  of  denuded  cut-over  lands  is  increasing,  much  effort  was 
devoted  last  year  to  ascertaining  what  to  plant  and  how  best  to  plant  it.  The 
successful  reclamation  of  lands  covered  with  brush  and  unmerchantable  trees 
calls  for  discovering  and  using  the  species  which  will  survive  under  the 
special  light  and  soil  conditions  presented.  On  open  lands,  frequently  the 
critical  factors  are  infertile  soils  and  lack  of  moisture,  the  latter  particularly 
in  times  of  drought.  The  investigations  under  way  in  the  Lake  States  last 
year  gave  increased  knowledge  of  the  soil,  light,  and  moisture  conditions  on 
which  depend  success  in  planting  Norway  pine  and  other  native  species. 

In  the  South,  slash  pine  (probably  the  fastest  growing  pine  in  North  Amer- 
ica) was  studied  to  learn  within  what  limits  it  can  be  planted  successfully  out- 
side of  its  natural  range,  and  outside  of  the  wet  flatlands  where  it  is  naturally 
found.  Over  how  extensive  an  area  it  can  be  profitably  grown  is  still  an  open 
question.  More  widespread  planting  of  longleaf  pine,  another  southern  pine 
which  furnishes  both  high-quality  wood  and  abundant  resin,  has  been  facilitated 
by  the  outcome  of  tests  establishing  that  longleaf  seed  may  be  held  for  several 
years  without  deterioration  by  cold-storage  treatments.  This  makes  it  now 
possible  to  collect  enough  seed  in  good  years  to  meet  the  needs  until  the  next 
seed  crop  develops.     Longleaf  produces  seed  in  abundance  only  at  intervals  of 
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several  years,  and  under  ordinary  storage  conditions  the  seed  deteriorates  so 
rapidly  that  after  the  first  year  it  will  seldom  germinate. 

A  comprehensive  study  is  now  under  way  in  the  Northeast  to  determine  how 
to  decrease  the  losses  in  plantations  established  on  poor  soils  or  under  difficult 
circumstances.  The  study  is  of  particular  importance  in  view  of  the  large 
reforestation  programs  planned  or  inaugurated  in  the  region  by  many  public 
and  private  agencies.  In  the  Lake  States  measures  to  prevent  the  failure  of 
plantations  in  consequence  of  the  competition  of  sprouts  or  brush  of  aggressive 
species  were  studied  through  liberation  cuttings  to  remove  a  certain  amount  of 
the  competing  cover. 

Although  much  planting  must  be  done  if  idle  acres  are  to  be  made  produc- 
tive or  watersheds  are  to  have  adequate  protection,  most  of  our  forest  lands 
will  be  maintained  in  productivity  through  cutting  done  in  such  a  way  as  to 
insure  natural  reforestation  of  the  right  species  of  trees,  in  adequate  amounts. 
Studies  relating  to  this  are  under  way  in  every  forest  region,  and  in  most  of  the 
important  forest  types  of  the  country.  Both  these  and  other  studies  are  con- 
ducted, if  possible,  on  experimental  forests  set  aside  from  the  national  forests 
for  research  purposes.  Of  these,  9  were  established  during  the  year,  making 
17  in  all.  Where  there  are  no  national  forests,  forest-management  research  is 
considerably  handicapped.  Private  forest  owners,  however  keen  their  interest, 
may  not  be  able  to  furnish  the  requisite  protection  to  areas  on  which  experi- 
ments have  been  inaugurated ;  repeatedly  sample  plots  on  which  much  time  and 
effort  have  been  expended  have  been  wiped  out  by  fire.  Most  forest  experi- 
ments must  be  continued  over  a  long  period  and  should  be  located  where  their 
continuity  is  not  exposed  to  the  vicissitudes  which  changes  in  land  ownership, 
or  in  the  plans  of  owners  respecting  their  property,  may  at  any  time  bring 
about. 

The  necessity  of  measures  to  assure  proper  conditions  for  seedling  establish- 
ment was  particularly  exemplified  in  the  northern  Rocky  Mountain  region, 
where  investigations  showed  that  on  land  which  had  been  cut  clear  and  burned 
over,  the  summer  temperature  and  moisture  conditions  differed  so  greatly  from 
those  in  the  forest  as  to  make  seedling  survival  most  difficult  unless  the  forest 
is  only  partly  cut. 

In  the  Appalachian  region  a  brush  cover  largely  of  worthless  species  often 
suppresses  desirable  species  after  a  cutting.  The  valuable  yellow  poplar  suf- 
fers particularly,  apparently  succumbing  to  the  combined  effect  of  shade  and 
competition  for  moisture.  What  can  be  done  through  release  cuttings  or  weed- 
ings  remains  to  be  worked  out.  In  general,  the  question  of  the  conditions  under 
which  release  cuttings,  soil  cultivation,  and  similar  measures  of  assistance  to 
nature  in  reestablishing  forests  of  high  quality  are  economically  practicable  is 
as  yet  almost  wholly  undetermined.  In  some  types  of  forest  good  results  can 
perhaps  be  obtained  through  the  judicious  grazing  of  livestock,  or  carefully  con- 
trolled use  of  fire  on  limited  areas.  Both  possibilities  should  have  careful 
investigation. 

Forest-fire  studies  relate  to  the  behavior  of  fire,  fire  control,  and  fire  damage. 
In  the  study  of  fire  behavior  progress  was  made  in  the  development  of  criteria 
of  fire  danger.  These  integrate  the  dryness  of  the  forest  fuels,  or  combustible 
materials  present  at  any  given  time,  with  the  atmospheric  conditions  such  as 
relative  humidity,  rate  of  evaporation,  temperature,  wind  velocity,  and  days 
since  the  last  rain.  In  the  northern  Rocky  Mountain  region  a  fire-danger 
meter  was  devised  which  enables  the  local  forest  officer  to  check  his  judgment 
with  the  aid  of  a  few  easily  obtained  weather  data.  In  the  Northeast  a  quick 
determination  of  the  hazard  is  possible  by  consulting  an  alignment  chart  that 
integrates  the  principal  variables. 

Fire-control  investigations  are  concerned  principally  with  the  problems  of 
the  national  forests.  They  included  analyses  of  the  records  of  past  fires  to 
discover  weak  points  in  the  provisions  for  control  and  how  better  results  can 
be  obtained.  Previous  work  on  the  speed  of  attack  necessary  in  different  forest 
types  to  catch  fires  while  they  are  still  small  enough  to  be  readily  controlled 
was  carried  further  through  study  of  the  allowable  time  limit  between  the 
start  of  a  fire  and  its  detection  by  the  lookouts,  and  of  means  of  assuring  the 
necessary  promptness  of  discovery  on  their  part. 

Study  of  the  records  of  several  thousand  lightning  storms  in  the  Pacific 
Northwest  indicated  that  lightning  fires  are  set  by  two  distinct  kinds  of  storms, 
one  of  which  advances  across  the  country,  as  a  general  storm,  while  the  other 
is  a  local  storm  of  the  conventional  type.    The  Weather  Bureau  is  now  study- 
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ing  these  storms  to  determine  whether  their  path  can  be  foretold  and  their 
occurrence  predicted. 

Fire-damage  studies  continue  to  show  that  not  all  the  damage  is  done  at  the 
time  of  the  fire,  or  is  evident  in  the  first  year  following.  In  the  Appalachian 
hardwood  region  it  was  found  that  after  a  fire  the  death  losses  directly  result- 
ing continued  to  occur  for  five  years  at  a  rate  in  excess  of  the  increment 
through  growth,  and  that  species  long  thought  to  have  a  fairly  high  resistance 
to  fire  succumbed. 

Investigations  of  naval  stores  production  in  the  Southeast  showed  higher 
yields  from  the  French  method  of  working  the  faces  than  from  the  American 
for  the  first  three  years  of  work,  but  this  advantage  was  apparently  lost  during 
the  fourth  season.  Improvements  in  the  methods  of  hanging  cups  and  of  chip- 
ping the  trees  were  brought  to  a  point  which  shows  promise  for  their  com- 
mercial application.  Study  for  several  years  of  the  daily  yield  of  gum  from  a 
group  of  trees  disclosed  a  relationship  between  the  yield  and  the  air  tempera- 
ture, which  points  to  the  likelihood  that  with  more  frequent  gum  collections  in 
midsummer  clearer  rosin  and  more  turpentine  would  be  obtained.  It  also  sug- 
gests that  more  frequent  chipping,  limited  to  the  summer,  might  yield  as  much 
as  does  the  less  frequent  chipping  during  the  whole  year. 

EROSION-STREAM-FLOW  INVESTIGATIONS 

A  series  of  extensive  erosion  surveys  made  during  the  year  disclosed  that  far 
more  damage  is  being  done  on  some  of  our  major  stream  basins  than  had 
previously  been  suspected.  Tremendous  gullying  is  taking  place  on  such  great 
watersheds  as  the  Rio  Grande,  the  Colorado,  the  Mississippi,  not  to  mention 
lesser  basins,  with  menace  to  irrigation  and  flood-control  works  and  great 
damage  to  other  property.  On  the  Rio  Grande  watershed  in  New  Mexico  it 
was  found  that  erosion  has  been  greatly  accelerated  since  the  arrival  of  white 
men,  and  in  specific  instances  the  acceleration  can  be  traced  directly  to  over- 
grazing, destructive  lumbering,  or  fires.  Thirty-five  per  cent  of  the  area  sur- 
veyed was  seriously  eroded,  while  only  25  per  cent  could  be  classed  as  undis- 
turbed or  but  slightly  eroded.  A  similar  survey  of  the  upper  bas  n  of  the  Colo- 
rado River  in  Utah,  Colorado,  and  Wyoming,  where  values  at  stake  are  far 
greater,  showed  that  only  23  per  cent  of  the  area  remains  as  yet  little  affected 
by  erosion.  Gullies  from  10  to  40  feet  deep  and  often  several  hundred  feet  wide 
have  been  cut  through  former  flood  plains,  lowering  the  wTater  table,  decreasing 
productive  values  of  the  valley  lands,  making  it  much  more  difficult  to  take 
water  from  streams  for  irrigation,  and  doing  serious  damage  to  highways, 
railroads,  and  other  improvements. 

In  the  upper  Mississippi  River  region,  especially  in  the  unglaciated  region 
and  loessal  region,  widespread  erosion  was  found  to  be  destroying  the  most 
valuable  agricultural  lands  in  the  region  and  rapidly  getting  to  a  stage  where 
large  sums  will  have  to  be  expended  in  its  control.  On  the  lower  Mississippi 
the  studies  under  way  indicate  that  in  the  loessal  bluff  lands  costly  measures 
of  erosion  control  are  not  necessary,  save  for  the  very  largest  gullies.  The 
smaller  washes  can  as  a  rule  be  controlled  by  reforestation  measures. 

Further  study  was  made  of  the  torrential  floods  of  northern  Utah  referred 
to  in  last  year's  report.  That  floods  such  as  occurred  in  northern  Utah  in 
1923,  1930,  and  1931  are  a  new  phenomenon,  not  a  continuation  of  the  processes 
of  undisturbed  nature,  is  geologically  evidenced  by  the  greatly  accelerated  rate 
of  stream  cutting  and  volume  of  deposits.  The  excavations  in  stream  channels 
are  deeper  and  the  deposits  much  larger  and  farther  extended  into  the  valley 
than  any  previously  produced  in  the  many  thousands  of  years  since  the  days 
of  ancient  Lake  Bonneville.  The  serious  gullying  of  slopes  on  which  the  vege- 
tation has  been  depleted  mainly  by  overgrazing  and  burning  indicate  that  the 
rapid  run-off  from  these  critical  areas  played  an  important  part  in  the  accumu- 
lation of  heavily  silt-laden  water  into  destructive  floods. 

On  the  Boise  River  watershed,  in  Idaho,  intensive  studies  were  continued  to 
determine  the  degree  of  grazing  use  consistent  with  maximum  forage  produc- 
tion, the  density  of  plant  cover  necessary  to  hold  the  soil  on  different  slopes 
and  exposures,  and  the  effect  livestock  have  in  increasing  erosion  through 
disturbance  of  the  soil.  The  conditions  found  indicate  that  a  well-stocked 
bunch-grass  type  was  formerly  distributed  over  much  of  this  watershed.  A 
friable  soil  texture,  high  content  of  organic  matter,  and  large  water-holding 
capacity  produced  a  luxuriant  growth  of  wheatgrass  and  like  plants.  Deple- 
tion of  this  vegetative  cover  through  fire,  overgrazing,  drought,  or  other  factors 
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reduced  its  ability  to  control  erosion,  and  the  finer,  richer  soil  particles  were 
washed  away.  The  remaining  raw,  coarse-textured  soil,  deficient  in  water- 
holding  capacity  and  plant  nutrients,  has  favored  a  less  thrifty  stand  of  coarse- 
rooted  weeds  and  grasses.  Where  overgrazing  has  been  excessive  and  the 
original  plant  association  and  surface  soil  were  lost  from  30  to  50  years  ago 
the  vegetation  is  characterized  by  downy  bromegrass  and  other  annuals,  with 
few  perennials.  All  of  the  plants  in  this  extremely  eroded  soil  make  a  rapid 
early  growth,  and  by  June  have  produced  seed,  are  drying  up,  are  useless  as 
forage,  and  constitute  a  fire  hazard ;  they  are  then  of  value  only  for  soil  pro- 
tection, but  for  that  are  of  only  mediocre  value,  and  only  if  not  burned  over. 

FOREST-PRODUCTS   INVESTIGATIONS 

The  underlying  purpose  in  forest-products  research  is  to  contribute  to  the 
economic  use  of  our  national  land  resources  through  forests  maintained  to 
provide  a  useful  raw  material  upon  which  profitable  industries  may  be  sus- 
tained and  stabilized,  with  their  attendant  public  benefits.  The  accomplish- 
ments possible  and  the  extent  and  location  of  the  forests  that  should  be  main- 
tained depend  upon  the  market  for  what  the  forests  can  be  made  to  yield. 
The  results  of  research  are  essential.  They  must  largely  be  applied  by  the 
varied  industrial  and  commercial  interests  engaged  in  the  production,  fabrica- 
tion, manufacture,  and  distribution  of  forest  products,  but  the  ultimate  benefits 
also  accrue  to  labor,  the  farmer,  and  the  general  public. 

Most  of  the  research  in  this  field  is  conducted  at  or  directed  from  the  Forest 
Products  Laboratory,  maintained  at  Madison,  Wis.,  in  cooperatiton  with  the 
University  of  Wisconsin.  Progress  will  be  materially  aided  when  the  laboratory 
staff  and  activities,  now  largely  scattered  in  a  number  of  buildings  in  which 
the  university  has  generously  provided  such  temporary  room  and  facilities  as 
it  could  for  the  expanding  and  overflowing  work,  can  be  reassembled  in  the 
modern,  well-equipped,  and  commodious  new  laboratory  building  erected  by  the 
Government  and  nearly  ready  for  occupancy. 

WOOD  IN   CONSTRUCTION  AND  FABRICATION 

One  of  the  greatest  sources  of  weakness  in  timber  construction  is  in  the 
joints  and  fastenings.  The  size  of  members  is  often  controlled  by  the 
strength  required  in  the  joints,  not  by  the  stresses  elsewhere.  Further 
progress  was  made  during  the  year  in  testing  various  types  of  fasteners. 
A  new  surface  treatment  for  nails  made  their  resistance  to  withdrawal  from 
two  to  three  times  that  of  plain  nails  and  from  30  to  50  per  cent  greater 
than  does  the  cement  coating  now  commonly  used.  A  bulletin  was  com- 
pleted covering  the  results  of  tests  which  afford  engineers  the  first  depend- 
able working  data  on  bolted  joints.  In  cooperation  with  the  National  Com- 
mittee on  Wood  Utilization,  tests  of  modern  connectors  used  in  Europe  to 
increase  the  efficiency  of  bolted  joints  were  continued  and  extended  to  addi- 
tional types.  Several  show  great  promise.  Increased  efficiency  of  the  struc- 
ture, simplified  shop  fabrication,  and  rapid  erection  are  among  the  advan- 
tages offered. 

The  assembly  of  a  number  of  small  pieces  of  lumber  into  a  larger  member 
by  means  of  mechanical  fasteners  or  glue  promises  to  afford  a  wider  use 
for  small-dimension  material,  and  the  fabrication  of  wood  shapes  and  sizes 
that  could  not  be  formed  from  a  single  timber.  The  study  of  arrangements 
of  nailed  laminae  was  continued.  It  was  found  that  with  the  proper  technic 
glued  laminated  beams  can  be  made  with  horizontal  joints  that  will  not 
fail  by  shear  in  the  joints. 

Large  solid  timbers  used  in  building  construction  check  along  their  length 
as  they  season.  Some  of  the  methods  used  by  architects  to  calculate  the 
resistance  of  beams  to  shear  call  for  much  larger  timbers  than  are  necessary. 
Practical  recommendations  based  on  a  series  of  tests  of  checked  beams  will 
soon  be  released. 

Search  for  a  practicable  treatment  of  wood  to  reduce  shrinking  and  swell- 
ing was  continued.  Chemicals  were  found  that  reduce  shrinkage  as  much 
as  90  per  cent,  but  they  make  lumber  unduly  hygroscopic.  Chemicals  free 
from  this  disadvantage  are  being  sought,  as  well  as  ways  to  change  th^ 
effective  chemicals  into  nonhygroscopic  forms,  after  their  injection  into  the 
wood.  Continued  study  of  methods  of  fireproofing  wood  sought  treatments 
that  are  cheap,  noncorrosive  to  metals,  nonleaching.  and  not  otherwise  objec- 
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tionable.      Several   combinations   of   chemicals   give  promise   of  meeting   these 
requirements. 

HARVESTING,    SELECTION.   AND  PREPARATION   OF   WOOD  FOR   USE 

In  the  interest  of  profitable  forestry  and  stabilized  forest-supported  indus- 
tries there  has  never  been  more  urgent  need  for  lowered  costs  through  im- 
proved mill  practices  for  utilization  of  low-grade  -  logs "  and  for  knowing  defi- 
nitely the  kind  of  logs  that  yield  a  profit.  Information  bearing  on  the  efficient 
conversion  of  the  stand  into  sawed  products  was  obtained  along  each  of  these 
lines. 

Completion  of  the  study  of  second-growth  shortleaf  and  loblolly  pine  brought 
to  a  close  the  selective-logging  studies  throughout  the  southern  pine  region. 
The  results  show  the  comparative  cost  and  value  of  lumber  from  trees  of 
different  size  and  quality  and  the  smallest  trees  that  can  be  handled  at  a 
profit.  Continued  investigations  of  the  relation  of  growth  conditions  to  wood 
quality  afforded  increased  knowledge  of  how  to  obtain  lumber  of  the  highest 
quality  and  the  greatest  net  value  in  the  shortest  time.  A  start  was  made  in 
the  second-growth  longleaf  and  slash  pine  region  of  the  Southeast  to  deter- 
mine the  diameter  limits  to  which  pulpwood  and  other  products  should  be 
cut.  Back  of  this  project  lies  the  broad  objective  of  working  out  various 
methods  for  the  efficient  management  of  pulpwood  and  turpentine  forests. 
The  manuscript  of  the  Naval  Stores  Handbook  was  completed.  It  shows 
how  profits  may  be  increased,  wastes  reduced,  and  a  sustained  yield  of  oleoresin. 
together  with  other  forest  products,  obtained. 

The  design  of  a  practical  dipping  tank  for  use  in  reducing  blue  stain  in 
lumber  was  completed  and  made  available  to  small-mill  operators.  Progress 
was  made  in  determining  the  plant  equipment  for  dimension-stock  produc- 
tion from  the  characteristically  scattered,  low-quality  hardwoods  of  New 
England.  It  was  found  that  a  modern  type  of  plant  cutting  S.000  feet  of 
finished  dimension  per  day  will  involve  an  investment  of  about  §60.000.  and 
also  that  packaging  the  product  in  2-strap.  paper-wrapped  bundles,  at  a  cos* 
of  $2  per  thousand  feet,  pays  for  itself  in  reduced  handling  costs  and  meets 
the  requirements  of  the  consumer  for  clean,  unmarred  surfaces. 

The  study  of  various  phases  of  wood  seasoning  was  continued.  Additional 
drying  schedules  were  worked  out  for  wide,  clear  Douglas  fir  lumber,  and 
the  maximum  temperatures  which  may  be  safely  used  in  dryiug  beech,  birch, 
and  maple  small-dimension  stock  were  determined.  Work  on  the  portable 
kiln  for  small-mill  operators  was  completed  and  directions  for  its  construction 
were  mailed  to  more  than  100  interested  operators.  This  kiln  can  be  built 
by  the  operator  for  less  than  $100.  it  is  as  movable  as  the  mill  itself,  and 
the  results  and  drying  time  compare  favorably  with  those  for  more  expensive 
kilns.  A  new  wood  hygrostat  employing  the  swelling  and  shrinking  of  a  thin 
strip  of  wood  for  the  control  of  the  humidity  condition  in  a  dry  kiln  was 
perfected. 

Through  an  analysis  of  the  principal  uses  to  which  common  lumber  is  put 
and  the  knowledge  of  defect  characteristics  of  different  species  studied  in  the 
past,  a  tentative  system  of  improved  grading  for  softwood  lumber  was  drawn 
up  that  should  aid  the  lumber  industry  to  meet  better  the  requirements  of 
consumers.  The  nation-wide  study  of  the  specific  gravity  of  commercial  soft- 
wood lumber  was  completed,  and  the  results  were  prepared  for  publication. 
Study  of  the  proper  conditions  for  the  storage  and  handling  of  lumber  was 
continued,  and  much  useful  new  information  was  obtained. 

PULP.    PAPER,    AXD    CHEMICAL   PRODUCTS 

One  of  the  principal  objectives  of  the  research  in  pulp  and  paper  is  to  make 
the  United  States  self-sufficient  in  these  materials.  Last  year's  imports  of  pulp 
and  paper  had  a  value  of  approximately  S250.000.0OO.  Translated  into  terms 
of  employment,  they  were  the  equivalent  of  full-time  jobs  for  47.000  American 
workers,  to  say  nothing  of  their  importance  from  the  standpoint  of  better 
forest-land  use.  Through  laboratory  research,  methods  which  will  increase  the 
efficiency  and  lower  the  costs  of  production  are  being  developed. 

Investigations  of  the  pulping  of  southern  woods  have  fully  established  the 
feasibility  of  diversifying  their  products,  hitherto  consisting  principally  of 
brown  kraft  wrapping  papers  and  paper  boards.     Pulp  and  paper  mills  in  the 
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South  are  now  working  toward  this  diversification.  The  sulphate  pulping 
method  and  chlorination  bleach  previously  developed  at  the  Forest  Products 
Laboratory  and  used  with  loblolly,  longleaf,  and  slash  pines  were  applied  during 
the  year  to  Florida  sand  pine  with  very  good  results,  and  strong  white  papers  of 
excellent  quality  were  made.  The  same  procedure  is  now  being  tried  on  short- 
leaf  pine.  In  addition,  a  large  number  of  white  papers,  including  book,  bond, 
and  newsprint,  were  made  from  pine  and  gum  sulphite  and  ground-wood  pulps. 

Particular  attention  was  given  to  Douglas  fir  and  to  a  study  of  the  sulphite 
pulping  of  western  hemlock.  In  the  latter  investigation,  pulping  schedules 
were  developed  that  result  in  marked  improvement  of  the  pulp  and  increase 
the  possibilities  for  utilizing  the  tree. 

Previous  experiments  have  shown  that  pulps  of  improved  quality  result  when 
soda  or  ammonia  base  liquors  are  used.  During  the  year  a  basis  of  recovering 
these  salts  was  developed.  This  work  has  the  double  objective  of  extending 
the  sulphite  process  to  more  resinous  species  and  of  eliminating  waste  sulphite 
liquors  as  a  source  of  stream  pollution.  A  new  method  was  developed  for 
measuring  hydration  in  pulps,  based  on  the  effect  of  pretreatment  with  tannic 
acids  on  pulp  freeness.  It  is  being  used  currently  in  a  systematic  study  of  this 
phenomenon,  and  should  be  of  great  value  in  improving  the  paper-making 
qualities  of  wood  pulps  of  all  kinds. 

Excellent  progress  was  made  in  the  design  and  installation  of  special  equip- 
ment for  the  experimental  paper-making  machine,  the  purpose  of  which  is  to 
obtain  the  measurement  and  control  of  the  various  operating  variables  that 
affect  the  quality  of  paper.  A  study  of  calender  pressures  showed  the  limiting 
conditions  of  this  operation,  beyond  which  a  sacrifice  of  quality  results.  Simi- 
larly, a  relationship  was  established  between  the  solid  fraction  or  volumetric 
composition  of  sheets  of  paper  and  such  properties  as  color,  opacity,  and 
strength.  It  appears  that  these  properties  can  be  controlled  to  a  large  degree 
through  the  wet-pressing  procedure.  The  possibilities  of  paper-quality  control 
through  this  agency  are  promising. 

The  plastic  material  made  from  hydrolyzed  wood  and  furfural,  mentioned 
in  last  year's  report,  was  further  developed  by  determining  the  optimum 
conditions  for  its  preparation.  It  was  found,  for  instance,  that  the  use  of 
a  small  amount  of  chlorine  as  a  catalyst  considerably  reduced  both  the  pres- 
sure and  the  time  required  for  proper  molding.  Reduced  costs  of  production 
offer  for  this  type  of  plastics  promise  of  an  expanded  field  of  use  that  will 
include  low-priced  products. 

.       CHEMICAL   AND  PHYSICAL   PROPERTIES    OF    WOOD 

The  successful  adaptation  of  any  raw  material  to  its  best  commercial 
utilization  requires  a  knowledge  of  the  nature  and  intimate  characteristics 
of  the  material  itself.  For  each  and  every  form  of  use  the  material  must 
undergo  some  process  of  modification,  adaptation,  or  selection;  and  the 
greater  the  knowledge  the  more  satisfactorily  can  the  inherent  possibilities 
of  the  material  be  made  of  service. 

Fundamental  research  directed  toward  a  more  complete  knowledge  of  the 
chemical  properties  of  lignin  was  continued.  In  the  attempt  to  isolate  lignin 
unchanged,  a  combination  of  time,  temperature,  and  acid  concentration  was 
worked  out  which  makes  it  possible  to  separate  for  study  a  lignin  very  like 
that  which  exists  in  the  wood.  This  finding  has  also  resulted  in  a  shorter 
and  more  accurate  analytical  method  for  the  determination  of  lignin.  It  was 
found  that  on  a  mild  heat  treatment  of  wood  cellulose  a  ligninlike  material 
was  formed.  The  "synthetic"  lignins  thus  prepared  from  hardwood  and 
softwood  celluloses  had  characteristics  similar  to  the  natural  hardwood  and 
softwood  lignins,  respectively. 

The  X-ray  study  on  the  growth  of  the  cell  in  the  living  trees  revealed  that 
cellulose  in  wood  is  not  fully  formed  until  the  cell  is  about  10  days  old. 
The  cellulose  from  cotton  requires  about  55  days  to  reach  the  same  condi- 
tion. Wood  extractives  in  longleaf  and  shortleaf  pine  were  found  to  be  dis- 
tributed in  the  same  general  manner  as  was  reported  last  year  for  slash 
pine,  although  the  amounts  of  extractives  were  somewhat  different  in  the 
different  species.  The  results  of  this  study  have  application  in  the  develop- 
ment of  more  efficient  methods  for  the  pulping  of  the  southern  pines. 

Fundamental  research  on  the  effective  cross  section  of  the  minute  openings 
in   the  pit  membranes   of  the  wood   cell   gave  information   on   the   effect   of 
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concentrated  salt  solutions  in  contact  with  wood,  which  may  aid  materially 
in  developing  a  practical  antishrinkage  treatment.  Progress  was  made  in 
the  study  of  mechanical  properties  of  wood,  on  which  but  few  data  are 
available.  Variations  in  stiffness  due  to  the  arrangement  of  the  annual 
layers  of  wood  and  other  features  of  wood  structure  were  observed  ranging 
from  2  to  1  to  11  to  1.  These  differences  have  an  important  bearing  on  the 
improvement  of  timber  design  and  construction,  and  account  for  some  of  the 
difficulties  heretofore  encountered  in  wood  use. 

The  investigation  of  the  strength  properties  of  compression  wood,  which 
is  an  abnormal  type  of  wood  formed  in  leaning  trees  of  all  coniferous  species, 
revealed  that  apparently  the  high  longitudinal  shrinkage,  lack  of  stiffness, 
and  certain  other  strength  properties  peculiar  to  this  wood  are  due  to  the 
large  slope  of  the  spirally  inclined  fibrils  which  make  up  the  cell  wall. 

RANGE   INVESTIGATIONS 

In  the  foothills  of  the  San  Joaquin  Valley  in  California,  where  long  dry 
summers  make  the  maintenance  of  forage  growth  difficult  and  improper  graz- 
ing management  has  seriously  damaged  range,  timber,  and  watersheds,  suc- 
cessive, years  of  exceptional  drought  have  placed  the  local  grazing  industry  in 
an  extremely  critical  and  precarious  situation.  Intensive  studies  were  under- 
taken last  year  by  the  California  Forest  Experiment  Station  to  determine  how 
these  lands  should  be  grazed  to  make  them  most  useful  to  the  livestock  in- 
dustry while  duly  safeguarding  an  important  public  interest  in  their  water 
yield  and  in  the  prevention  of  soil  erosion.  Preliminary  results  showed  an 
insufficient  forage  production  in  the  critical  early  winter  period.  Following 
the  beginning  of  the  feed-producing  winter  rains  several  species  of  annual 
plants  in  favorable  situations  germinated  and  started  growth  in  a  surprisingly 
short  time — alfileria,  for  example,  within  72  hours  of  the  first  rain — and  by 
early  January  the  root  systems  of  many  plants  had  attained  considerable 
development,  but  top  growth  was  very  slow,  perennial  grasses  and  other  herbs 
making  but  2  to  3%  inches,  and  annuals  only  from  1  to  2  inches. 

Determination  of  the  relationships  in  the  Southwest  between  frequency  of 
watering  livestock  and  damage  to  young  growth  of  ponderosa  pine  is  making 
possible  use  of  the  range  without  undue  injury  to  timber  reproduction.  It  was 
found  that,  irrespective  of  whether  or  not  the  range  forage  was  depleted,  cattle 
watered  only  once  in  three  days  drank  only  one-third  as  much  as  where  water 
was  available  at  all  times  and  did  far  greater  damage  to  reproduction ;  evi- 
dently they  satisfied  their  thirst  by  browsing  the  succulent  new  pine  shoots. 

Possibilities  for  improving  depleted  spring  ranges  in  the  oak-brush  zone  of 
central  Utah  were  disclosed  by  a  series  of  grazing  tests.  Where  grazing  was 
withheld  until  several  weeks  after  growth  started,  grasses  practically  doubled 
their  density,  a  50  per  cent  increase  took  place  in  all  vegetation,  and  the  grazing 
capacity  was  increased  by  from  35  to  40  per  cent.  On  the  other  hand,  where 
grazing  began  from  10  to  14  days  before  the  range  was  ready  for  it,  the  grazing 
capacity  declined  25  per  cent  and  the  total  density  slightly;  but  sagebrush  more 
than  doubled  in  density,  nearly  offsetting  what  the  grasses  and  more  palatable 
weeds  lost.  Where  grazing  was  deferred  each  year  until  seed  maturity,  grazing 
capacity  increased  73  per  cent,  accompanied  by  a  gain  in  density  of  approxi- 
mately 80  per  cent;  shrubs  almost  trebled  in  density,  and  grasses  spread 
approximately  200  per  cent. 

A  fundamental  effect  on  lamb  and  wool  production  of  differences  in  available 
range  and  supplemental  feed  appeared  in  the  course  of  a  survey  of  range  man- 
agement in  two  communities  in  Utah.  In  one  community  the  available  spring 
forage  was  approximately  three  times  as  plentiful  as  in  the  other,  the  summer 
ranges  had  more  succulent  forage,  and  four  times  as  much  corn  was  fed  to 
ewes  on  winter  range.  Their  lamb  crops  were  94  per  cent  and  85  per  cent, 
respectively.  In  the  first  community  the  lambs  weighed  74.4  pounds  September 
19,  in  the  second  68.4  pounds  October  2. 
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EXPENDITURES  AND  RECEIPTS 

The  expenditures  for  all  purposes  during  the  fiscal  year  were  as  follows: 

•General  administration - .. - $355,084.65 

Forestry  extension . . 133,399.11 

Research* 

Silvical  investigations $592,464.26 

Range  investigations . .. 137,  593.  67 

Erosion  and  streamflow _ 101,049.61 

Forest  products 690,819.71 

Forest  Products  Laboratory  construction 640,868.99 

Forest  survey 207,094.47 

Forest  economics 80,168.42 

Forest  taxation  and  insurance  studies 52,610.07 


Total 2,502,669.20 

Administration,   protection,   improvement,   reforestation  and 
extension  of  the  Dational  forests: 
Administration- 
Timber  use - $648,179.88 

Grazing  use 939, 189.89 

Fish  and  game  protection .. 155,760.59 

Recreation  and  land  use 321, 729. 54 

Examination  and  administration  of  power  sites  for  Fed- 
eral Power  Commission 22,098.00 

Classification,  settlement,  and  claims 105, 099. 44 

General  surveys  and  maps 142,  555. 67 

Grazing  reconnaissance 91, 232. 89 

Timber  surveys 196, 473.  58 

Fish  and  game  surveys  and  plans 13,260.34 

Recreational  surveys  and  plans 26, 296. 33 

Subtotal 2,661,876.15 

Protection- 
Fire  prevention  and  detection 2,698,725.28 

Fire  suppression 4,158,381.26 

Protection  against  insects  and  tree  diseases 377, 066. 61 


Subtotal 7,  234, 173. 15 

Improvement  and  equipment- 
Construction  of  improvements  other  than  roads,  trails, 

and  camp-ground  improvements 1, 059, 873.  69 

General  equipment ..      252,743.56 

Maintenance  of  improvements  other  than  roads,  trails, 

and  camp-ground  improvements 641,646.70 

Camp-ground  improvements 75, 000. 00 

Construction  and  maintenance  of  roads  and  trails — 

10  per  cent  fund  under  act  of  Mar.  4, 1913 500,292.60 

Cooperative  construction  of  roads  and  trails  under 

act  of  July  11,  1916 4,737.16 

Highways  within  national  forests,  act  of  Dec.  20, 1930 2, 079, 930. 91 

Forest  development  roads  and  trails  under  act  of  Nov.  9, 

1921 2,718,813.44 

Forest  highways  under  act  of  Nov.  9,  1921 9,  562, 656. 08 

Road   and  trail  construction  and  maintenance    from 

moneys  contributed   by  cooperating  agencies  under 

act  of  June  30,  1914,  and  other  cooperation 2, 135,  365. 65 

Contributed  from  other  appropriations 1, 692,  669. 79 

Class  total  (roads) ...18,694,465.63  . 

Subtotal 20,723.729.58 

Reforestation- 
Nurseries  and  tree  planting 291,899.49 

Extension- 
Land  exchanges 81, 130.25 

Acquisition  under  act  of  Mar.  1,  1911,  as  amended 1,  757, 051. 47 

Class  total  (lands) 1,838,181.72 

Subtotal 2,130,081.21 

Total _  ~    32  749  ■ 

Protection  and  reforestation  of  other  than  national  "forest  "lands: 

Tree  planting  in  cooperation  with  States,  under  act  of  June  7,  1924.  102  464  98 

Fire  protection  in  cooperation  with  States,  under  act  of  June  7, 1924  2  03l[  888  04 

Protection  of  Oregon  and  California  grant  lands. 85,744.22 

TotaI- 2,220,1 


Grand  total ._ ___ __ 37,961,110.29 

In  addition  to  the  expenditure  for  land  extension  itemized  above  in  the  entries 
*  Land  exchanges  "  and  "Acquisition  under  act  of  March  1,  1911,"  national-forest 
timber  having  an  estimated  value  of  $193,156  was  cut  under  agreements  involv- 
ing the  acquisition  of  land  and  timber  through  exchange.     The  cash  disburse- 
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merits  recorded  under  "  Land  exchanges  "  cover  merely  trie  outlay  incidental  to 
examining  lands  offered  for  exchange  and  appraising  the  values  involved. 
The  cash  receipts  from  the  national  forests  were  as  follows : 

From  the  use  of  timber $1,049,107.56 

From  the  use  of  forage _ 829,960.12 

From  miscellaneous  uses,  including  the  use  of  land,  water-power  sites,  etc 415, 179.  65 

Total ____ 2,294,247.3^ 

The  total  is  less  by  $2,699,072.75  than  that  for  the  previous  year.  Receipts 
from  timber  decreased  $1,558,510.14,  grazing  receipts  $1,130,682.20,  and  mis- 
cellaneous receipts  $9,8S0.41. 

In  addition  to  the  cash  receipts  from  timber  there  should  be  credited  the 
value  of  the  timber  cut  under  specific  agreements  for  effecting  land  exchanges, 
estimated  at  $193,156. 
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REPORT  OF  THE  CHIEF  OF  THE  GRAIN  FUTURES 
ADMINISTRATION 

a  i  i  st*tkh%s 


United  States  Department  of  Agriculture, 
ewawMEWr  STATiOk  fpje  Grain  Futures  Administration, 

Washington,  D.  C,  September  1,  1932. 
Sir:  I  submit  herewith,  a  report  of  the  work  of  the  Grain  Futures 
Administration  for  the  fiscal  year  ended  June  30,  1932. 
Respectfully, 

J.  W.  T.  Duvel,  Chief. 
Hon.  Arthur  M.  Hyde, 

Secretary  of  Agriculture. 


The  volume  of  trading  in  grain  futures  on  the  Nation's  grain-futures  markets 
during  the  fiscal  year  ended  June  30,  1932,  was  the  smallest  since  the  fiscal  year 
1923-24.  Total  sales  at  all  markets  of  all  futures  combined  for  the  year  aggre- 
gated but  13,566,157,000  bushels,  64  per  cent  of  the  10-year  (July  1,  1921,  to 
June  30,  1931)  average  annual  volume  of  21,127,851,000  bushels,  and  a  decline 
of  20  per  cent  from  the  17,034,201,000-bushel  total  recorded  for  the  preceding 
fiscal  year.  While  the  volume  of  trading  in  wheat  futures  increased  slightly  dur- 
ing the  year,  aggregating  10,147,490,000  bushels  as  compared  with  10,063,139,000 
for  the  preceding  year,  the  volume  of  transactions  in  corn  futures  declined  52  per 
cent  to  a  total  of  2,638,849,000  bushels,  the  lowest  annual  aggregate  since  records 
have  been  kept  by  the  Grain  Futures  Administration,  and  51  per  cent  below  the 
10-year  average  annual  volume.  Sales  of  oats  futures  totaled  382, 149,000  bushels, 
55  per  cent  below  the  aggregate  for  the  preceding  yesiT,  and  the  smallest  annual 
volume  on  record.  The  volume  of  trading  in  rye  futures  likewise  declined  sharply, 
totaling  342,369,000  bushels,  the  lowest  since  1921-22. 

Although  total  sales  of  grain  futures  at  all  contract  markets  combined  declined 
20  per  cent  during  the  year,  sales  of  stocks  on  the  New  York  Stock  Exchange 
declined  36  per  cent  during  the  same  period. 

The  largest  daily  volume  of  trading  during  the  year  was  recorded  on  November 
5,  1931.  Sales  of  all  grain  futures  on  the  Chicago  Board  of  Trade  on  that  date 
aggregated  109,872,000  bushels.  This  compares  with  a  maximum  daily  volume 
of  180,127,000  bushels  during  the  preceding  fiscal  year  (August  6,  1930),  and  a 
record  volume  of  193,479,000  bushels  on  July  15,  1929.  The  aggregate  volume 
of  trading  in  all  grain  futures  on  the  Chicago  Board  of  Trade  for  the  past  fiscal 
year  was  11,619,942,000  bushels,  a  decline  of  20  per  cent  below  the  preceding 
year,  the  smallest  annual  volume  since  1923-24,  and  the  second  lowest  since  rec- 
ords have  been  kept  by  the  administration. 

The  average,  maximum,  and  minimum  daily  volume  of  trading  in  each  grain 
future,  and  in  all  futures  combined,  on  the  Chicago  Board  of  Trade  during  the 
fiscal  year,  together  with  the  respective  dates  are  shown  in  Table  1.  Table  2 
presents  the  aggregate  annual  volume  of  trading  in  wheat,  corn,  oats,  rye,  barley, 
and  flax  futures  on  each  contract  market  upon  which  future  trading  was  conducted 
during  the  past  year.  Tables  3  and  4  present  the  monthly  volume  of  trading 
in  wheat  and  corn  futures,  respectively,  on  each  contract  market  where  these 
futures  were  traded  in  during  the  year. 

Table  1. — Average,  maximum,  and  minimum  daily  volume  of  trading  in  grain 
futures  on  the  Chicago  Board  of  Trade  during  the  fiscal  year  ended  June  30,  1982, 
with  dates  of  largest  and  smallest  day's  trading  in  each  grain  future 

[In  thousands  of  bushels,  i.  e.,  000  omitted] 


Grain 

Average 

daily 

volume  of 

trading 

Largest  volume  of  trading 
in  single  day 

Smallest  volume  of  trad- 
ing in  single  day 

Wheat 

28,  552 
8,203 
1,096 

882 

77, 312 

24,  514 

4,638 

5,798 

Nov.     5, 1931 

do 

Nov.  10,  1931 
Nov.     9, 1931 

4,308 

1,348 

179 

117 

Mar.  12, 1932 

Corn. 

June  21, 1932 

Oats 

Mar.  12, 1932 

Rye 

Jan.    13.  1932 

All  grains.. 

38,  733 

109,  872 

Nov.    5, 1931 

6,619 

Mar.  12, 1932 

141561—32 


32 


Table  2. — Total  volume  of  trading  in  wheat,  corn,  oats,  rye,  barley,  flax,  and  all  grain 
futures  combined  on  the  contract  markets,  fiscal  year  ended  June  SO, 


[In  thousands  of  bushels,  i.  e.,  000  omitted] 


Market 

Wheat 

Corn 

Oats 

Rye 

Barley 

Flax 

All  grains 

Chicago  Board  of  Trade 

8,  565,  650 

333,  602 

364,  281 

773,  382 

66,  975 

15,  234 

17,  640 

1964 

5,444 

2,910 

92 

2,  460,  813 

76,  401 

160 

86,  226 

328, 831 

1,920 

45, 022 

10 

264,  648 

301 

63,  286 

11,  619,  942 

Chicago  Open  Board  of  Trade 

412,  224 

Minneapolis  Chamber  of  Commerce. 

30,  589 

10, 492 

513,  830 
859,  618 

Duluth  Board  of  Trade     -  ..    

9,699 

648 

13, 491 

90,  813 

St.  Louis  Merchants  Exchange 

2,266 
11,900 

17,  500 

Milwaukee   Grain   and   Stock   Ex- 

6,316 

4,435 

40,  291 
964 

Seattle  Grain  Exchange 

5,444 

Portland  Grain  Exchange 

2,910 

Omaha  Grain  Exchange      

1,083 

50 

1,225 

Los  Angeles  Grain  Exchange. _. 

80 

80 

Hutchinson  Board  of  Trade  Associa- 
tion 2 

1,316 

1,316 

Total.  . 

10.  147,  490 

2, 638,  849 

382,  149 

342,  369 

31,317 

23,  983 

13,  566,  157 

Per  cent  of  total  trading  done  on 
Chicago  Board  of  Trade.-  

84.4 

93.3 

86.0 

77.3 

85.7 

i  Bonded  Canadian  wheat. 

2  Trading  in  wheat  futures  on  the  Hutchinson  Board  of  Trade  Association  began  May  16, 1932. 

Table  3. — Wheat:  Monthly  volume  of  trading  in  wheat  futures  on  each  of  the 
contract  markets  during  the  fiscal  year  ended  June  80,  1932 


[In  thousands  of  bushels, 
1931 


e.,  000  omitted] 


Market 

July 

August 

Septem- 
ber 

Octo- 
ber 

Novem- 
ber 

Decem- 
ber 

Chicago  Board  of  Trade 

543, 495 

18,  923 

27,  281 

79,  116 

4,892 

740 

889 

9 

766 

201 

280 

501, 495 

22,  300 

39,  494 

71,  652 

9,080 

649 

862 

1 

553 

286 

195 

405, 124 

17, 631 

38,  705 

46, 684 

9,047 

291 

736 

53 

733 

175 

160 

779, 119 

30,  237 

35,  513 

66, 469 

10,  312 

1,061 

1,546 

3 

727 

241 

75 

1, 271, 635 

35,  341 

47, 551 

107,  018 

10,  268 

2,386 

3,156 

3 

751 

676 

742,  981 

30,  270 

Minneapolis  Chamber  of  Commerce     . 

29,  593 

Kansas  City  Board  of  Trade 

52,  845 

Duluth  Board  of  Trade 

4,542 

1,629 

Milwaukee  Grain  and  Stock  Exchange. 

1,831 

Omaha  Grain  Exchange 

Seattle  Grain  Exchange..  -  . 

252 

Portland  Grain  Exchange.  _.  - .  ..'. . 

157 

211 

1932 


Market 


January 


Febru- 
ary 


March 


April 


May 


June 


711,075 

31,  546 

26,  971 

63,  799 

3,034 

1,083 

1,232 


Chicago  Board  of  Trade 

Chicago  Open  Board  of  Trade 

Minneapolis  Chamber  of  Commerce 

Kansas  City  Board  of  Trade 

Duluth  Board  of  Trade 

St.  Louis  Merchants  Exchange 

Milwaukee  Grain  and  Stock  Exchange 

Omaha  Grain  Exchange 

Seattle  Grain  Exchange 

Portland  Grain  Exchange 

New  York  Produce  Exchange  ' 

Hutchinson  Board  of  Trade  Association  *. 


568,  595 

23,  543 

19,  554 

36,  718 

2,425 

1,187 

1,395 

10 

245 

54 


368,  573 

26,  918 

19,  022 

48,  998 

3,167 

1,310 

1,347 

5 

460 

213 

23 


734,  017 

32,  204 

26,  642 

59,  617 

2,560 

1,815 

1,390 


17S 

102 

10 


970,  259 

35,  771 

31, 197 

80,  904 

4,192 

1,963 

2,045 

8 

374 

490 

10 


1  Trading  on  the  New  York  Produce  Exchange  is  in  bonded  Canadian  wheat. 

2  Trading  on  the  Hutchinson  Board  of  Trade  Association  began  May  16,  1932. 


369,  282 

28,  918 

22,  758 

59,  562 

3,456 

1,120 

1,211 


167 

157 


71U 


238 
158 


522 
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Table  4. — Corn:  Monthly  volume  of  trading  in  corn  futures  on  each  of  the  contract 
markets  during  the  fiscal  year  ended  June  SO,  1932 

[In  thousands  of  bushels,  i.  e.,  000  omitted] 
1931 


Market 

July 

August 

Septem- 
ber 

October 

Novem- 
ber 

Decem- 
ber 

Chicago  Board  of  Trade    ...  ...  .... 

352,  759 

13,  300 

12,  731 

383 

1,471 

1 

123 

344,  335 

14,  316 

11,628 

369 

1,774 

92 

34 

221,  233 

7,960 

7,413 

222 

784 

112 

3 

229,  482 

8,  011 

6,775 

238 

1,130 

51 

336,  885 

7,779 

13,  959 

454 

1,737 

103 

194, 121 

Chicago  Open  Board  of  Trade.   . 

5,023 

Kansas  City  Board  of  Trade ..  .  ...  ...  . 

8,405 

208 

Milwaukee  Grain  and  Stock  Exchange. .  . 

1,137 

Omaha  Grain  Exchange 

146 

Minneapolis  Chamber  of  Commerce.. 

1932 


Market 

January 

Febru- 
ary 

March 

April 

May 

June 

Chicago  Board  of  Trade.                           ... 

110,  846 

3,573 

3,580 

90 

559 

11 

144, 838 

4,371 

6,609 

64 

597 

5 

134,  259 

3,519 

3,600 

37 

572 

92 

192,  415 
4,390 
5,767 

154 
1,008 

195 

103, 414 

2,404 

2,860 

25 

664 

143 

96,  226 

Chicago  Open  Board  of  Trade  .  .     ...... 

1,755 

Kansas  Citv  Board  of  Trade 

2,899 

St.  Louis  Merchants  Exchange.  . 

22 

Milwaukee  Grain  and  Stock  Exchange       . 

467 

Omaha  Grain  Exchange    ...  ..      

132 

Minneapolis  Chamber  of  Commerce . 

AMERICAN  WHEAT  PRICE  ABOVE  WORLD-PRICE  BASIS 

The  price  of  wheat  at  Chicago  (measured  by  the  average  price  of  the  active 
wheat  futures),  although  establishing  a  new  all-time  low  record  at  that  market, 
averaged  throughout  the  year  approximately  13  cents  a  bushel  above  the  normal 
Chicago-Liverpool  price  relationship.  The  records  of  the  administration  disclose 
that  during  the  6-year  period,  1923  to  1928,  wheat-futures  quotations  at  Chicago 
averaged  16}£  cents  (roughly  equivalent  to  transportation  costs)  below  the  Liver- 
pool price.  During  the  past  fiscal  year,  however,  the  Chicago-Liverpool  price 
differential  was  slashed  from  16%  cents  to  an  average  of  approximately  3  cents. 
The  average  daily  closing  price  of  all  wheat  futures  combined  on  the  Chicago 
Board  of  Trade  for  the  month  of  June,  1932,  was  12  per  cent  below  the  average 
for  June,  1931,  a  striking  contrast  with  the  67  per  cent  decline  during  the  }^ear  in 
the  aggregate  market  value  of  the  shares  listed  on  the  New  York  Stock  Exchange. 


FIFTEENTH  CONTRACT  MARKET  DESIGNATED 

The  number  of  boards  of  trade  licensed  to  operate  as  grain-futures  markets 
was  increased  to  15  when,  on  March  16,  1932,  the  Hutchinson  (Kans.)  Board  of 
Trade  Association  was  designated  by  the  Secretary  of  Agriculture  as  a  contract 
market  for  wheat,  under  the  provisions  of  the  grain  futures  act.  This  designa- 
tion was  issued  pursuant  to  formal  application  by  the  applicant  board  of  trade, 
and  upon  a  showing  that  it  had  complied  with  the  conditions  precedent  to  desig- 
nation imposed  by  the  statute.  Trading  in  wheat  futures  on  the  new  contract 
market  was  inaugurated  May  16,  1932. 

LARGE  SPECULATORS  ON  SHORT  SIDE  OF  MARKET 

During  the  year  just  ended,  as  in  the  preceding  year,  the  large  speculative 
traders  operated  principally  upon  the  short  side  of  the  wheat  market.  A  study 
of  the  holdings  and  commitments  of  the  large  speculators  in  Chicago  wheat 
futures  (those  having  an  open  interest  of  at  least  500,000  bushels  in  a  single 
future  on  any  one  day),  during  the  period  from  July  1,  1931,  to  March  31,  1932, 
disclosed  that  these  large  speculators,  considered  as  a  group,  maintained  an 
average  net  position  of  3,432,000  bushels  short  during  the  entire  223  trading-day 
period.  On  only  30  of  the  223  days  was  the  large  speculative  group  net  long, 
and  the  largest  net  long  position  attained  on  any  one  day  aggregated  but  3,175,000 
bushels  contrasted  with  a  maximum  net  short  position  of  11,060,000  bushels. 
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Trading  methods  of  large  speculators  and  the  effect  upon  prices  of  the  pressure 
of  short  selling  by  a  few  large  traders  are  well  illustrated  by  the  short-selling 
operations  which  accompanied  the  price  decline  in  May  wheat  during  March, 
1932,  when  the  price  of  the  May  future  fell  from  a  high  of  62^  cents  a  bushel 
on  March  7  to  a  low  of  52  cents  on  March  28,  a  decline  of  10%  cents.  The  rec- 
ords disclose  that  near  the  close  of  February  the  net  position  of  the  large 
speculative  accounts  was  practically  even,  that  is,  the  large  speculative  short 
accounts  were  virtually  offset  by  the  large  speculative  long  accounts.  In  March, 
however,  the  short  sellers  became  more  active,  and  the  large  speculative  accounts 
reached  a  maximum  (for  the  month)  of  8,950,000  bushels  net  short.  Of  the  13 
large  speculative  accounts  open  when  this  peak  net  short  position  was  attained, 
10  were  net  short  and  3  were  net  long.  There  were  8  speculative  accounts  each 
of  which  at  some  time  during  March  had  net  open  commitments  in  excess  of 
1,000,000  bushels,  and,  with  one  exception,  all  of  these  were  short  accounts. 

OPEN  COMMITMENTS  IN  GRAIN  FUTURES 

The  volume  of  grain-futures  contracts  open  on  the  books  of  all  clearing  members 
of  each  of  the  principal  contract  markets  was  announced  daily  during  the  year 
through  the  field  offices  of  the  administration.  The  volume  of  open  commit- 
ments, at  semimonthly  intervals,  in  each  important  wheat  and  corn  future  traded 
in  on  the  Chicago  Board  of  Trade,  during  the  fiscal  year,  is  shown  in  Tables  5 
and  6,  respectively. 

Table  5. — Wheat:  Open  commitments  in  each  wheat  future  on  the  Chicago  Boara\ 
of  Trade,  shown  semimonthly  for  the  period  June  30,  1931,  to  June  30,  1932  1 

[In  thousands  of  bushels,  i.  e.,  000  omitted] 


Date 


Future 


July 


Septem- 
ber 


Decem- 
ber 


March 


May 


Other 


All  wheat 
futures 


June  30. 
July  15. 
Julv31. 
Aug.  15. 
Aug.  31- 
Sept.  15. 
Sept.  30. 
Oct.  15.. 
Oct.  31.. 
Nov.  14. 
Nov.  30- 
Dec.  15. 
Dec.  31. 


Jan.  15-. 
Jan.  30.. 
Feb.  15. 
Feb.  29. 
Mar.  15. 
Mar.  31. 
Apr.  15. 
Apr.  30. 
May  14. 
May  31. 
June  15. 
June  30- 


17,711 
13,  568 


2,215 
7,541 
10,  399 
13,  852 
18,  403 
20,  813 


22,  929 
25,  216 
28,  627 
33,  845 

39,  282 
41,  794 

50,  402 
58,  797 
58.  584 

51,  798 

40,  135 
13,  198 


39,  501 
43, 129 
43, 127 
36, 178 
13,  569 
4,798 


1,803 
4,031 
7,881 
12,  542 
17,  528 
23,  016 
28,  998 
38,  971 
41.  745 
46,  912 
52,  746 
62,  415 


21,  463 

31,  297 
42,  709 
44,  217 
47,  762 
46,  402 
44,  077 
37,  986 

32,  779 
21,  846 

8,745 
4,478 


5 

3,985 

7,540 

12,  994 

19,  489 

30,  160 


291 
615 
680 
1,282 
1,619 
2,316 
2,411 
2,627 
2,299 
2,391 


2,383 
2,639 
2,562 
2,478 
288 


,814 
649 

474 
741 
061 

433 
(130 
297 
100 


2  130 


78,  805 

87,  994 

85,  902 

95,  384 

95,  816 

95.000 

94,  391 

98,  036 

121, 131 

128,  511 

123,  007 

118,  297 

114,  941 


115,  929 
112,  535 

116,  544 

125,  606 
130,  159 

126,  243 
120,  035 
114,  050 
110,  969 
111,704 
112,  370 
105,  773 


1  The  maximum  open  commitments  in  all  wheat  futures  was  133,912,000  bushels  on  Nov.  9,  1931.    The 
minimum  was  82,141,000  bushels  on  July  1,  1931. 

2  June  wheat  contracts  defaulted. 
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Table  6. — Corn:  Open  commitments  in  each  corn  future  on  the  Chicago  Board  of 
Trade,  shown  semimonthly  for  the  period  June  30,  1931,  to  June  30,  1932  1 

[In  thousands  of  bushels,  i.  e.,  000  omitted] 


Future 

Date 

July 

Septem- 
ber 

Decem- 
ber 

March 

May 

All  corn 
futures 

1931 
June  30                                           

14,  701 

8,524 

2  65 

15,  078 
14,  994 

16,  531 
13,  908 

7,510 
6,162 

10, 504 
12,  801 
16, 140 
17,  805 
19,  941 

19,  809 

20,  427 
19,  631 
16,  630 
12,  879 

7,634 
2,627 

40,  283 

July  15    .                                  

36,  319 

July  31 

32,  736 

Aug.  15 

591 
1,027 
1,133 
1,239 
1,319 
1,585 
1,639 
1.834 
1,906 
1,962 

2,002 
1,918 
1,805 
1,808 
135 

3,514 
5,663 
6,950 
9,341 
12,  271 
15, 168 
22,  979 
25,  636 

27,  486 

28,  624 

28,  960 
27,  938 
27,  540 

29,  339 
29, 198 
27, 127 
20,  937 

5,801 
376 

35,  818 

Aug.  31                          

34, 141 

Sept.  15...      .      

34,  054 

Sept.  30                              

31,  007 

Oct.  15                                                 

414 

1,491 
2,789 
3,896 
5,187 
5,907 

6,  270 
6,767 
8,368 
9,654 
11,  282 
13,  864 

15,  036 
17,  896 
18, 152 

16,  895 
13, 119 

6,621 

33,  635 

Oct.  31                                            

38,  874 

40,  286 

Nov.  30 

39,  000 

Dec.  15 

37,  206 

Dec.  31 

36,  493 

1932 

289 
461 
1,100 
2,080 
2.883 
4,275 
5,664 

10,  056 

11,  264 
12, 166 

12,  771 
14,  974 

37,  521 

Jan.  30                                                     

37,  084 

Feb.  15 

38,  813 

Feb. 29 

42,  881 

Mar.  15 

43,  498 

Mar.  31..                                       ...          .  . 

45,  266 

Apr.  15 .. 

41,  637 

Apr.  30                                                    ... 

923 

1,665 
2,469 
4,069 
5,623 

34,  676 

May  14 .        ...        .  . 

"  " 

31,  457 

May  31 

31,  530 

29,  959 

June  30 

27,  218 

1  The  maximum  open  commitments  in  all  corn  futures  was  45,583,000  bushels  on  Mar.  30,  1932. 

2  July  corn  contracts  defaulted. 


1931  JULY  CORN  DELIVERIES  AT  CHICAGO 

Ordinarily,  delivery  on  grain-futures  contracts  at  Chicago  is  made  by  tender 
of  warehouse  receipts  covering  grain  in  store  in  Chicago  public  warehouses. 
The  rules  of  the  Chicago  Board  of  Trade,  however,  also  permit  the  delivery  of 
duly  inspected  grain  in  railroad  cars  in  the  Chicago  switching  district  on  the 
last  three  trading  days  of  the  delivery  month.  Due  to  the  reluctance  of  the 
principal  long  interests  to  liquidate  their  holdings  of  1931  July  corn  futures, 
the  total  open  interest  in  that  future  at  the  close  of  business  on  July  28  aggregated 
6,397,000  bushels.  The  determination  of  the  longs  to  stand  on  delivery  and 
attempts  bv  the  shorts  to  cover  resulted  in  the  futures  price  rising  from  a  low 
of  58H  cents  on  July  28  to  a  high  of  72y2  cents  on  July  30  and  31. 

Chicago  public  elevators  were  practically  filled  with  wheat  and  corn,  most  of 
the  latter  having  been  delivered  on  the  July  future.  It  became  necessary,  there- 
fore, for  the  shorts  to  resort  to  heavy  deliveries  of  corn  in  car  lots,  and  the  records 
disclose  that  during  the  closing  three  days  of  the  month  1,232  cars  of  corn  on 
track  at  Chicago  were  delivered  in  fulfillment  of  futures  contracts  aggregating 
2,022,000  bushels.  The  price  of  deliverable  grades  of  cash  corn  at  Chicago  fol- 
lowed closely  the  advance  in  the  July  future,  and  the  contention  was  heard  that 
this  advance  had  materially  benefited  the  producer.  Inasmuch  as  the  advance 
occurred  after  the  twenty-eighth  daj7  of  the  delivery  month,  it  was  apparent  that 
the  producer's  opportunity  to  market  any  of  his  corn  at  the  advanced  price  was 
extremely  limited  even  if  the  corn  were  in  store  in  his  local  elevator.  To  ascertain 
the  facts  relative  to  the  origin  of  the  1,232  car  lots  of  corn  eventually  applied  on 
futures  contracts,  the  actual  ownership  of  the  corn  shipped,  and  the  price  at 
which  country  snippers  sold  the  car  lots  finally  applied  on  delivery,  a  special 
survey  was  conducted  by  the  administration  through  its  Chicago  office  during 
the  past  year. 

The  investigation  disclosed  that  only  those  country  interests  which  had  corn 
in  elevators  or  loaded  on  track  ready  for  quick  shipment  and  owners  of  corn  in 
store  in  Chicago  public  elevators  were  in  a  position  to  reap  the  advantages  of 
the  rapid  advance  in  Chicago  cash  corn  prices.  The  major  portion  of  the  corn 
in  store  in  country  elevators  which  was  sold  at  the  enhanced  prices  prevailing 
during  the  last  three  days  of  the  delivery  month  was  owned  by  elevator  interests. 
In  few  cases  was  corn  sold  from  store  owned  bv  farmers,  and  in  some  of  the  latter 
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instances  settlement  was  deferred  until  a  subsequent  date.  Harvesting  operations 
combined  with  the  brief  duration  of  the  price  advance  prevented  producers  from 
delivering  corn  in  sizable  quantities  to  their  local  elevators.  Moreover,  the 
market  situation  also  prevented  country  elevators  from  purchasing  from  farmers 
on  the  basis  of  the  final  upturn,  with  the  result  that  very  little  corn  was  pur- 
chased from  farmers  on  the  basis  of  the  enhanced  futures  price  during  the  closing 
days  of  July.  A  few  instances  were  found,  however,  in  which  producers  and 
country  shippers  were  enabled  through  sales  on  consignment,  and  also  by  the 
application  of  car  lots  of  deliverable  grade  corn  against  sales  of  futures,  to  realize 
the  full  price  advance  on  their  shipments.  Chicago  cash-grain  interests  profited 
by  the  large  car-lot  deliveries  principally  as  the  result  of  handling  an  increased 
number  of  cars. 

The  volume  of  trading  in  the  1931  Chicago  July  corn  future,  the  maximum 
open  commitments  therein,  the  aggregate  open  commitments  at  the  beginning 
of  the  delivery  month,  the  volume  of,  and  percentage  of  total,  contracts  fulfilled 
by  delivery,  and  the  total  quantity  of  actual  grain  delivered  are  shown  in  Table 
7,  in  which  is  included  similar  data  for  each  Chicago  grain  future  maturing  during 
the  fiscal  year  just  ended. 

Table  7. — Volume  of  trading  (sales)  during  the  life  of  each  grain  .future  on  the 
Chicago  Board  of  Trade  expiring  during  the  fiscal  year  ended  June  30 ,  1932,  maxi- 
mum open  commitments  in  each  future,  aggregate  open  commitments  in  each  future 
at  beginning  of  delivery  month,  futures  contracts  settled  by  delivery  of  grain,  and 
total  quantity  of  actual  grain  delivered 

[In  thousands  of  bushels,  i.  e.,  000  omitted] 


Future 

Volume  of 
trading 
during 
life  of 
future 
(sales) 

Maximum 
open  com- 
mitments 
during 
life  of 
future 

Aggregate 
open  com- 
mitments 
at  begin- 
ning of 
delivery 
month 

Futures  contracts 
settled  by  delivery 

Total 
quantity 

actual 
grain  de- 
livered 

Volume 

Per  cent 

of  total 

sales 

Wheat: 

1931  July 

1,  638. 851 
1,  324,  414 
1,  205,  746 
51,  832 
4,  046, 177 

737,  213 
622,  389 
820,  542 
26,  303 
952,  402 

36,  059 
55,  900 

102, 168 
486 

153,  864 

43,  968 
36,  581 
46,  746 
2,830 
133, 446 

37, 171 

44,786 

48, 179 

2,667 

98,  802 

21, 101 
16,  531 
20,  765 
2,041 
29,  785 

5,925 

7,318 

12,  676 

112 

15,  872 

6,473 
6,052 
5,068 
346 
9,335 

17,  711 

13,  569 
8,745 
2,478 

12,  297 

14,  701 
7.510 
7.634 
1,808 
5,801 

1,364 

2,655 

4,282 

75 

5,677 

2,021 
2,313 
2,627 
318 
1,770 

2,349 

2,745 

664 

2,677 

8,439 

8,463 
6,467 
5,644 
1,888 
8,143 

474 
1,314 

845 

45 

3,263 

2,777 
2,230 
2,861 
443 
2,162 

0.14 
.21 
.06 

5.16 
.21 

1.15 
1.04 

.69 
7.18 

.85 

1.31 

2.35 

.83 

9.26 
2.12 

6.32 
6.10 
6.12 
15.65 
1.62 

1,621 

1931  September.    ..     

589 

1931  December 

336 

1932  March _. 

1,795 

1932  May -.- 

2,908 

Corn: 

1931  July 

7,956 

1931  September 

2,935 

1931  December 

2,887 

1932  March 

1,350 

1932  May... 

3,340 

Oats: 

1931  July.. 

92 

1931  September.. 

1931  December. 

334 
711 

1932  March 

20 

1932  May 

2,870 

Rye: 

1931  July 

1,043 

1931  September 

1,073 

1931  December. 

1,459 

1932  March 

275 

1932  May 

849 

CHICAGO  PUBLIC  WAREHOUSE  STUDY  COMPLETED 

An  intensive  study  of  operations  in  Chicago's  public  grain  elevators,  involving 
the  analysis  and  interpretation  of  considerable  factual  data  contained  in  volumi- 
nous records  pertaining  to  receipts,  transfers,  shipments,  and  inspections  of  grain 
at  two  typical  public  elevators  during  a  period  of  approximately  17  months,  and 
at  nine  elevators  during  a  5-week  period,  was  concluded  during  the  year  just  ended. 
Warehouse  receipts  covering  grain  in  store  in  such  elevators  are  deliverable  in  fulfill- 
ment of  grain-f  utures  contracts,  under  the  rules  of  the  Chicago  Board  of  Trade. 

It  was  found  that,  according  to  the  records  analyzed,  the  mixing  of  wheat  of 
different  grades  was  practiced  extensively  at  Chicago  public  warehouses.  More- 
over, the  information  obtained  as  a  result  of  the  survey  indicated  that  more  than 
one-half  of  the  grain  in  store  in  public  warehouses  and  covered  by  warehouse 
receipts  eligible  for  tender  in  fulfillment  of  futures  contracts  was  placed  in  such 
position  at  the  instance  of  the  operators  of  the  public  elevators  by  means  of  sales 
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"to-go-to-store."  As  a  result,  the  public  warehouse  operators  have  constituted 
the  dominant  influence  in  the  delivery  of  grain  on  Chicago  futures  contracts. 
Partly,  at  least,  by  reason  of  the  manner  in  which  Chicago  public  elevators  have 
been  operated,  owners  of  grain  who  were  not  engaged  in  the  elevator  business 
have  found  it  undesirable  to  store  grain  in  public  warehouses  in  contemplation 
of  delivery  on  futures  contracts.  Moreover,  the  quality  of  grain  likely  to  be 
delivered  by  public  warehouses  against  warehouse  receipts  has  impelled  persons 
actually  desiring  grain  to  avoid  the  necessity  of  accepting  grain  in  fulfillment  of 
futures  contracts.  This  condition  has  (1)  reduced  the  volume  of  futures  contracts 
settled  by  delivery  of  grain  to  such  an  extent  that  rarely  has  delivery  occurred  on 
as  much  as  1  per  cent  of  the  total  volume  of  wheat  futures  contracts  sold,  and  (2) 
has  led  frequently  to  the  domination  of  the  delivery  situation  by  the  public- 
elevator  operators. 

Manifestly,  if  a  board  of  trade  is  to  provide  an  efficient  futures  market  it  is 
imperative  that  purchasers  of  futures  at  such  market  have  complete  confidence 
in  the  quality  of  the  grain  that  will  be  delivered  on  futures  contracts;  that  pub- 
lished figures  of  grain  in  store  in  public  warehouses,  by  grades,  be  accurate;  and 
that  the  situation  in  the  delivery  month  be  not  subject  to  domination  by  the 
public-elevator  operators  themselves.  The  administration's  survey  disclosed  that 
the  public-elevator  situation  in  Chicago  was  tending  to  impair  these  essential 
requisites,  and  was,  therefore,  exerting  a  pernicious  influence  on  the  futures 
market.  Upon  being  apprised  of  the  administration's  findings,  the  business  con- 
duct committee  of  the  Chicago  Board  of  Trade  agreed  that  the  practices  dis- 
closed were  questionable  and  declared  that  they  would  not  be  countenanced. 

LITIGATION 

The  injunction  suit  filed  by  Bartlett,  Frazier  Co.  against  the  Secretary  of 
Agriculture,  the  administration's  grain-exchange  supervisor  at  Chicago,  the 
Chicago  Board  of  Trade,  and  the  United  States  district  attorney  at  Chicago,  was 
dismissed  for  want  of  equity  by  Federal  Judge  Wilkerson  of  the  United  States 
District  Court  for  the  Northern  Illinois  district  on  February  12,  1932  (56  Fed.  (2d) 
245).  The  plaintiff,  a  grain-commission  firm  with  membership  representation 
on  the  Chicago  Board  of  Trade,  attacked  the  constitutionality  of  certain  portions 
of  the  grain  futures  act  and  sought  to  restrain  the  enforcement  of  certain  regula- 
tions promulgated  by  the  Secretary  of  Agriculture  under  the  act,  whereby  the 
plaintiff  and  all  other  clearing  members  of  a  contract  market  are  required  daily  to 
file  reports  with  the  administration  showing  the  open  commitments  of  the  large 
operators  in  the  futures  market,  as  well  as  reports  presenting  the  aggregate  volume 
of  trading  and  the  aggregate  open  commitments  of  all  customers.  It  is  largely 
by  means  of  these  daily  reports,  particularly  with  respect  to  the  operations  of  the 
large  professional  traders,  that  the  administration  is  kept  informed  regarding 
developments  in  the  futures  market,  and  thereby  enabled,  through  its  field  offices, 
to  take  appropriate  action  with  a  view  to  preventing  the  development  of  harmful 
market  situations,  so  far  as  is  possible  under  the  statute.  It  follows  that  these 
reports  always  have  been  regarded  by  the  administration  as  essential  to  the  intel- 
ligent administration  of  the  act.  In  addition  to  attacking  the  authority  of  the 
administration  to  require  such  reports,  the  plaintiff  also  sought  to  enjoin  the 
examination  by  Government  agents  of  records  of  transactions,  the  keeping  of 
which  is  required  by  law. 

The  court,  in  dismissing  the  plaintiff's  bill,  and  upholding  the  constitutionality 
of  the  statute,  said,  in  part: 

The  Secretary  of  Agriculture  has  made  general  regulations  requiring  detailed  reports  from  members  as 
to  aggregate  business  as  well  as  the  grain  operations  of  the  member  and  its  customers.  Daily  reports  are 
required  where  open  interests  exceed  certain  amounts.  In  addition  to  the  regular  reports,  other  reports 
and  information  are  required  from  time  to  time.  The  Government  agents  claim  and  exercise  the  right  to 
examine  the  books  of  members  without  notice  and  without  the  pendency  of  any  proceedings  either  in  court 
or  under  the  provisions  of  the  act.    *    *    * 

It  is  difficult  to  see  how  the  purpose  of  the  act  can  be  carried  out  unless  the  regulatory  agencies  are  able 
to  inform  themselves  as  to  the  transactions  in  futures  conducted  on  boards  of  trade  by  their  members. 
To  sustain  the  part  of  the  act  prescribing  the  duty  and  conferring  the  power  to  regulate  boards  of  trade  and 
to  strike  down  the  part  which  puts  the  Government  in  possession  of  the  facts  essential  to  an  intelligent 
performance  of  its  duty  is  to  confer  the  shadow  and  withhold  the  substance  of  authority. 

*  *  *  The  court  finds  that  the  Secretary  has  not  transcended  the  limits  of  what  is  essential  to  the 
intelligent  performance  of  the  broad  duties  imposed  upon  him  by  the  statute.  To  limit  his  right  to  inspect 
books  to  cases  in  which  he  has  already  obtained  information  justifying  a  formal  complaint  against  somebody 
defeats  the  purpose  of  the  act.  Regulation  of  boards  of  trade  as  contract  markets  necessarily  requires,  as 
the  basis  for  the  exercise  of  the  regulatory  authority,  information  concerning  the  business,  in  the  transaction 
of  which  the  board  is  used  as  an  instrument. 

During  the  past  year  a  formal  complaint  was  filed  with  the  commission  created 
by  the  grain  futures  act  (consisting  of  the  Secretary  of  Agriculture,  chairman; 
the  Attorney  General;  and  the  Secretary  of  Commerce)  by  the  Farmers  National 
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Grain  Corporation  (a  cooperative  association  sponsored  by  the  Federal  Farm 
Board  under  the  provisions  of  the  agricultural  marketing  act)  against  the  Chicago 
Board  of  Trade  and  the  Board  of  Trade  Clearing  Corporation.  The  complainant 
cooperative  alleged  that  it  had  been,  and  was  being,  denied  membership  in  the 
Board  of  Trade  Clearing  Corporation  which  denial  prevented  the  cooperative 
association  from  clearing  its  futures  trades  in  its  own  name,  and  that  the  denial 
of  this  privilege  by  the  respondents,  resulting  in  considerable  expense  to  the 
complainant,  was  a  violation  of  section  5  (e)  of  the  grain  futures  act.  The  sec- 
tion of  the  statute  cited  requires  that  a  board  of  trade  which  has  been  designated 
by  the  Secretary  of  Agriculture  as  a  contract  market  must  admit  to  membership 
therein,  and  all  privileges  thereon,  the 

duly  authorized  representative  of  any  lawfully  formed  and  conducted  cooperative  association  of  producers 
having  adequate  financial  responsibility  which  is  engaged  in  cash  grain  business,  if  such  association  has 
complied,  and  agrees  to  comply,  with  such  terms  and  conditions  as  are  or  may  be  imposed  lawfully  on  other 
members  of  such  board  (of  trade). 

Pursuant  to  the  complaint  of  the  cooperative,  a  hearing  was  held  June  8-11 
before  the  above-mentioned  commission.  After  considering  the  evidence  adduced 
at  the  hearing  and  the  arguments  of  counsel,  the  commission  on  July  23  announced 
its  decision  that  the  complainant  was  entitled,  under  the  grain  futures  act,  to 
all  the  privileges  of  the  Chicago  Board  of  Trade,  including  the  privilege  of  clearing 
its  futures  trades  in  its  own  name,  and  that  the  denial  of  this  privilege  by  the 
respondents  was  in  violation  of  the  statute.  The  commission,  by  the  terms  of 
the  act,  is  restricted  in  the  imposition  of  a  penalty  upon  a  board  of  trade  for  the 
violation  of  section  5  (e)  of  the  statute,  to  suspending  or  revoking  such  board  of 
trade's  designation  as  a  contract  market,  subject  to  the  right  of  appeal  to  the 
circuit  court  of  appeals.  Pursuant  to  its  findings  in  the  instant  case,  the  commis- 
sion ordered  the  contract  market  designation  of  the  Chicago  Board  of  Trade 
suspended  for  a  60-day  period,  reserving  jurisdiction  to  mitigate  such  penalty 
upon  a  showing  that  the  board  of  trade  had  receded  from  its  position  with  respect 
to  the  complainant  cooperative  association.  An  appeal  was  filed  by  the  respond- 
ents, and  the  case  is  now  pending  in  the  circuit  court  of  appeals  for  the  seventh 
circuit. 

REASONABLE  RESTRICTIONS  NEEDED 

It  is  fundamental  that  grain-futures  price  quotations,  upon  which  cash-grain 
prices  are  based,  should  at  all  times  truly  reflect  supply  and  demand  conditions 
with  respect  to  actual  grain  if  the  futures  market  is  to  perform  efficiently  its 
legitimate  economic  functions.  Obviously,  this  result  can  not  be  achieved  if 
large  professional  operators  are  permitted  to  trade  for  purely  speculative  pur- 
poses in  inordinate  amounts  which  it  is  impossible  for  the  market  readily  to 
absorb.  The  administration  again  stresses  the  need  of  supplementary  legislation 
providing  for  the  imposition  of  reasonable  limitations  upon  the  daily  volume  of 
trading  and  open  commitments  of  large  professional  speculators.  Such  limita- 
tions would  tend  to  prevent  the  recurrence  of  a  recorded  situation  wherein  an 
individual  speculator  held  approximately  14  per  cent  of  the  aggregate  open  com- 
mitments in  a  major  wheat  future  on  the  world's  largest  grain  futures  market, 
and  whose  trades  on  a  single  day  constituted  16.5  per  cent  of  the  total  daily 
volume  of  trading  in  the  future.  Substantial  benefit  to  producers  and  consumers 
and  to  all  using  the  futures  market  for  proper  purposes  should  result  from  the 
elimination  of  the  economic  evils  incident  to  market  domination  by  a  few  pow- 
erful operators  trading  for  speculative  account. 

PUBLICATIONS 

The  following  described  publications  were  issued  during  the  year:  Corn  Fu- 
tures: Volume  of  Trading,  Open  Commitments,  and  Prices  from  January  3,  1921, 
to  December  31,  1929.  (Statistical  Bulletin  No.  34),  presenting  data  relative  to 
volume  of  trading,  open  commitments,  and  prices  of  corn  futures  for  nine  calendar 
years  (1921  to  1929,  inclusive);  Future  Trading  and  the  Cash-Grain  Markets 
(Circular  No.  201),  a  study  outlining  the  relation  of  future  trading  to  cash-grain 
markets,  summarizing  and  contrasting  the  essential  features  of  the  markets  for 
cash  grain  and  the  futures  markets,  comparing  cash  and  futures  prices,  and  de- 
scribing the  principal  functions  of  future  trading;  A  Guide  to  Grain-Trade 
Statistics  (Miscellaneous  Publication  No.  141),  listing  the  numerous  series  of 
grain-trade  statistics  in  general  use,  presenting  their  advantages  and  limitations, 
describing  the  methods  of  the  agency  compiling  each  series,  and  enumerating  the 
publications  through  which  they  are  disseminated. 
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REPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF  HOME 

ECONOMICS 


United  States  Department  of  Agriculture, 

Bureau  of  Home  Economics, 
Washington,  D.  C,  August  31,  1932, 
Sir:  I  present  herewith  the  report  of  the  Bureau  of  Home  Eco- 
nomics for  the  fiscal  year  ended  June  30,  1932. 

Louise  Stanley,  Chief. 
Hon.  Arthur  M.  Hyde, 

Secretary  of  Agriculture. 


During  the  past  year  special  demands  have  been  made  on  this  bureau  by  home 
makers  and  relief  agencies  for  advice  in  directing  family  expenditures  so  as  to 
help  maintain  an  adequate  standard  of  living  in  the  face  of  falling  incomes  and 
by  producers  for  information  to  help  in  better  adjustment  of  production  pro- 
grams to  demand  and  in  the  more  orderly  marketing  of  their  products.  In- 
adequate living  standards  not  only  result  in  lowered  individual  efficiency,  but 
one-sided  demand  interferes  with  a  balanced  production  program  and  tends  to 
increase  maladjustments. 

In  times  of  economic  depression  food  in  its  relation  to  health  and  morale  and 
its  place  in  the  family  budget  become  one  of  our  most  acute  economic  and 
social  questions.  When  the  economic  crisis  grew  to  national  proportions  the 
Department  of  Agriculture  expanded  the  service  which  it  had  inaugurated  on 
low-cost  diets  during  the  drought  period,  so  as  to  take  care  of  the  emergency 
situation.  Stressing  as  they  did  the  use  of  diets  to  prevent  pellagra,  malnutri- 
tion, and  other  ill  effects  of  restricted  diet,  these  recommendations  have  un- 
questionably done  much  to  prevent  more  widespread  malnutrition  and  have 
kept  standards  for  balanced  diet  constantly  before  the  consuming  public.  Over 
a  million  copies  of  bulletins  and  charts  on  low-cost  food  for  the  family  have 
been  distributed  at  the  direct  request  of  individuals,  relief  agencies,  and  agri- 
cultural extension  workers.  Many  welfare  organizations  have  reprinted  the 
material  for  even  wider  use.  In  addition  a  weekly  press  release  called  "The 
Market  Basket"  and  frequent  radio  talks  point  out  peaks  of  production  for 
eggs,  fresh  fruits,  and  vegetables,  and  other  nutritionally  valuable  foods  sub- 
ject to  seasonal  price  fluctuations.  The  service  thus  operates  to  the  mutual 
advantage  of  consumers  and  producers. 

Throughout  this  low-cost  food  service  the  scientific  facts  of  nutrition  are 
stated  in  such  simple,  practical  terms  that  any  woman  choosing  food  for  the 
family  and  any  relief  agency  dispersing  food  supplies  can  put  them  to  imme- 
diate use.  Standards  for  protein,  calories,  minerals,  and  vitamins  in  the  diet 
for  families  of  different  sizes  are  translated  into  definite  quantities  of  milk 
and  other  dairy  products ;  cereals ;  meat,  eggs,  and  other  foods  of  that  type ;. 
fats ;  and  sweets.  Next  the  food  dollar  is  divided,  and  proportions  are  assigned 
to  each  of  these  food  groups.  Thus  individuals  or  relief  agencies  keeping  a 
record  of  money  spent  can  quickly  check  their  expenditures  against  the  stand 
ard  for  the  balanced  diet.  Finally,  meal  plans  are  suggested,  with  simple 
appetizing  ways  of  serving  the  foods  listed,  and  information  is  given  on  how 
to  get  full  benefit  from  the  leafy  vegetables,  fruits,  tomatoes,  and  other 
"  protective  "  foods. 

This  service  was  based  on  the  fundamental  facts  brought  together  by  the 
research  studies  of  the  bureau.  These  studies  have  continued  as  hitherto  under 
three  divisions :  Foods  and  nutrition,  economics,  and  textiles  and  clothing.  In 
addition  to  the  fundamental  research  program,  each  division  has  made  its 
contribution  to  the  emergency  program. 
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FOODS  AND  NUTRITION 

FOOD   COMPOSITION 

Authentic  data  on  food  composition  and  vitamin  content  of  specific  food 
materials  have  made  possible  the  interpretation  of  food  standards  in  terms  of 
specific  foods  and  the  adjustment  of  the  food  needs  to  available  supplies. 
During  the  past  year,  in  cooperation  with  the  Bureau  of  Dairy  Industry,  the 
bureau  has  compiled  data  on  composition  of  milks  and  milk  products  for 
publication.  A  chart  showing  foods  rich  in  iron  has  been  issued  to  meet  the 
demands  from  extension  workers  and  nutrition  teachers  for  graphic  material 
that  will  aid  people  in  choosing  a  diet  adequate  in  this  mineral  extremely 
important  to  health.  Following  the  completion  of  work  on  analyses  of  cooked 
foods  in  the  bulletin  on  Midday  Meals  for  Groups  of  Preschool  Children  in 
Day  Nurseries  and  Nursery  Schools,  prepared  in  cooperation  with  the  Merrill- 
Palmer  School  in  Detroit,  special  attention  has  been  given  to  chemical  data  on 
dried  fruits  and  vegetables  and  meats. 

NUTRITION  STUDIES 

Results  of  vitamin  A,  B,  C,  and  G  assays  on  two  varieties  of  grapes  typical 
of  those  grown  in  California  (Sultanina  (Thompson  Seedless)  and  Malaga), 
on  Concord  grapes,  a  typical  eastern  variety,  and  on  two  brands  of  commercial 
grape  juice  were  published.  These  data  indicated  that  Sultaninas  and  Malagas 
contain  appreciable  amounts  of  vitamins  A,  B,  and  C.  The  edible  portion  of 
Concord  grapes  contains  very  small  amounts  of  vitamins  A  and  B  and  practically 
no  vitamins  C  and  G.  The  fact  that  the  skins  of  the  Concord  grapes  were 
discarded  following  the  normal  table  practice,  while  the  Sultaninas  and  Malagas 
were  used  whole  in  the  feeding  experiments  may  account  for  the  differences  in 
vitamin  content  reported.  The  two  brands  of  commercial  grape  juice  are 
practically  devoid  of  the  four  vitamins  for  which  tests  were  made. 

Assays  to  determine  the  relative  vitamin  content  of  three  varieties  of  spinach 
were  completed  and  published.  The  results  show  that  there  is  little  difference 
in  the  vitamin  A,  B,  and  C  content  of  the  three  varieties  under  test,  although 
they  represent  extremes  of  leaf  type  and  of  color,  varying  from  broad,  deeply 
wrinkled  leaves  dark  green  in  color  to  smooth  spear-shaped  leaves  only  slightly 
crumpled  near  the  base  and  somewhat  yellow  green  in  color. 

The  study  of  the  physiological  effects  of  a  lack  of  vitamin  G  in  the  diet  of 
the  rat  has  been  continued.  The  findings  have  been  evaluated  and  summarized 
so  that  the  behavior  of  a  rat  of  known  age  and  history  kept  on  a  vitamin  G 
free  diet  may  be  predicted  with  assurance.  This  information  is  essential  to 
further  studies  on  vitamin  G,  a  vitamin  of  great  importance  not  only  in  pellagra 
prevention  but  as  a  factor  in  general  health  and  longevity.  Considerable  data 
on  the  occurrence  of  vitamin  G  in  common  foods  were  also  obtained,  and  more 
accurate  values  for  the  vitamin  B  and  vitamin  G  content  of  rice  polish. 

As  part  of  a  series  of  investigations  on  vitamin  losses  during  cooking. 
broccoli  was  studied.  This  vegetable  is  unique  in  that  it  comprises  stems, 
leaves,  and  flowers.  Broccoli  was  found  to  be  a  good  source  of  vitamin  B, 
comparing  favorably  with  spinach  in  this  respect,  and  it  also  contains  appre- 
ciable amounts  of  vitamin  G.  The  cooked  product  contained  50  per  cent  less 
vitamin  B  and  considerably  less  vitamin  G  than  the  equivalent  fresh  sample. 

The  study  of  the  nutritive  value  of  eggs  has  been  undertaken  in  cooperation 
with  other  bureaus  of  the  department  to  obtain  information  needed  by  both 
producer  and  consumer.  Eggs  from  experimental  flocks  are  tested  to  find  how 
factors  in  production  affect  nutritive  value.  To  date  the  work  has  centered 
on  the  relation  between  the  source  of  vitamin  D  in  the  hen's  diet  and  the 
vitamin  D  content  of  the  egg.  The  three  most  important  findings  are:  (1)  At 
low  levels  of  feeding  the  hen  seems  to  be  able  to  utilize  the  vitamin  D  from 
cod-liver  oil  more  efficiently  than  that  from  viosterol.  Eggs  from  hens  that 
received  2  per  cent  of  viosterol  5  D  contained  only  slightly  more  vitamin  D 
than  eggs  from  hens  fed  2  per  cent  cod-liver  oil;  (2)  there  was  a  very  definite 
limit  to  the  ability  of  the  hen  to  put  vitamin  D  into  the  egg  when  cod-liver  oil 
was  the  dietary  source,  i.  e.,  eggs  from  hens  on  diets  containing  4  and  6  per 
cent  of  cod-liver  oil  contained  no  more  vitamin  D  than  did  eggs  from  hens  that 
had  2  per  cent  of  oil;  and  (3)  when  increasing  amounts  of  vitamin  D  were 
furnished  to  the  hens  in  the  form  of  viosterol  the  vitamin  D  potency  of  the 
eggs  was  correspondingly  greater.  The  highest  value  obtained  was  much 
greater  than  any  of  the  values  obtained  with  cod-liver  oil  as  the  source  of 
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vitamin  D.  As  stated  above,  percentages  of  cod-liver  oil  greater  than  2  per 
cent  did  not  enable  the  hen  to  produce  eggs  of  correspondingly  greater  vitamin 
D  potency.  In  the  case  of  viosterol  no  such  limit  was  reached  with  the  amounts 
used. 

FOOD  UTILIZATION 

The  production  of  a  quality  to  meet  consumer  demand  and  directions  to  the 
consumer  for  selection  and  satisfactory  use  of  farm  products  for  food  are  im- 
portant factors  in  the  orderly  marketing  of  farm  products.  In  cooperation  with 
producers  and  distributors,  quality  studies  are  being  undertaken,  and  the 
results  are  made  available  to  consumers  in  practical  publications  on  the 
selection  and  use  of  different  foods. 

In  cooperation  with  the  Bureau  of  Animal  Industry,  the  Bureau  of  Agri- 
cultural Economics,  and  26  State  experiment  stations,  the  study  of  meat  quality 
has  been  continued. 

Data  on  the  edible  quality  of  1,984  legs  of  lamb  supplied  by  the  cooperating 
agencies  have  been  tabulated  and  are  being  correlated  with  facts  on  breed,  age, 
sex,  ration,  grade  of  animal  and  carcass,  cutting  yields  of  meat,  color  of  meat, 
and  tenderness  by  mechanical  test.  Variations  in  cooking  losses  and  in  the  rate 
of  heat  penetration  for  legs  of  lamb  of  the  same  weight  cooked  in  the  same  way 
are  not  only  matters  of  interest  to  the  consumer  but  also  a  guide  to  the  pro- 
ducer as  to  the  most  satisfactory  age  and  finish  to  market  lambs.  It  is  evident 
that  carcass  grade  and  the  degree  of  finish  of  a  leg  of  lamb  influence  shrinkage 
and  cooking  time,  important  factors  in  quality.  Further  work  on  the  effect  of 
removing  the  fell  from  a  leg  of  lamb  confirmed  previous  findings,  namely,  that 
cooking  time  and  shrinkage  are  increased  when  the  fell  is  removed,  but  palat- 
ability  does  not  appear  to  be  definitely  affected.  Analysis  of  data  on  ripening 
of  lamb  showed  a  definite  and  fairly  rapid  increase  in  tenderness  up  to  10  days 
after  slaughtering.  From  10  to  24  days  there  was  some,  but  much  less,  increase. 
Of  special  interest  to  producers  is  the  finding  that  some  lamb  was  tender  imme- 
diately after  killing,  while  ripening  failed  to  tender  other  samples.  Study  of 
the  production  factors  back  of  this  tenderness  will  indicate  how  the  quality 
of  lamb  may  be  improved. 

Figures  obtained  from  cooking  pork  loins  of  varying  degree  of  thickness  of 
fat  covering  showed  that  the  heavier  cover  of  fat  protected  the  meat  from 
loss  by  evaporation  and  increased  fat  loss  in  drippings  without  much  change 
in  total  loss. 

In  order  to  make  more  satisfactory  use  of  certain  less  tender  cuts  methods 
of  slow  roasting  at  lower  temperatures  have  been  tried.  While  the  results  seem 
to  show  that  tenderness  is  increased  by  longer  cooking  at  low  temperature  as 
compared  with  more  rapid  cooking  at  a  higher  temperature,  there  are  insufficient 
data  as  yet  to  justify  final  conclusions. 

A  method  developed  for  testing  egg  flavor  was  utilized  in  cooperation  with  the 
Bureau  of  Chemistry  and  Soils  to  study  change  in  flavor  of  eggs  after  dif- 
ferent methods  of  processing  and  storing. 

A  beginning  was  made  in  the  standardization  of  a  method  to  determine  the 
leavening  power  of  eggs  in  cookery.  This  will  be  used  to  test  variations  in  the 
leavening  power  of  eggs  from  hens  on  different  diets  and  under  different 
conditions  of  environment. 

Tests  were  continued  on  eight  of  the  more  important  domestic  varieties  of 
rice.  Stored  samples  of  these  rices  from  the  crop  of  1930  were  tested  for  cooking 
quality.  Under  laboratory  conditions  of  storage,  the  quality  was  less  desirable 
the  second  year  than  the  first.  The  kernels  tended  to  break  more  during  cook- 
ing, the  cooked  rice  was  more  sticky,  and  some  varieties  darkened  in  color. 
Many  of  the  grains  appeared  to  be  checked  or  cracked  transversely. 

A  method  was  developed  for  making  and  comparing  the  thickening  power  of 
starches  from  different  sources  when  used  in  puddings  and  sauces.  Prelim- 
inary results  show  that  in  addition  to  the  difference  in  behavior  of  soft  and 
hard  wheat,  potato,  and  corn  starches  there  is  a  wide  difference  in  the  vis- 
cosity of  starch  from  the  same  source,  depending  on  the  method  of  handling. 

Recipes  for  the  use  of  whole  wheat  and  other  cereals  in  low-cost  diets  have 
been  developed  at  the  request  of  relief  agencies. 

The  study  of  potato  quality  has  been  continued  in  cooperation  with  the 
Bureaus  of  Plant  Industry  and  Chemistry  and  Soils.  The  table  quality 
of  106  seedlings  was  studied  to  determine  the  best  varieties  for  breeding  pur- 
poses. A  study  of  one  variety,  the  Katahdin,  grown  in  46  localities,  showed 
wide  differences  in  quality  as  a  result  of  environment.  A  correlation  of 
specific  factors  in  production  with  table  quality  is  now  being  made. 
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To  test  the  influence  of  temperature  and  time  of  storage  on  quality  change, 
four  standard  varieties  stored  at  32°,  36°,  40°,  50°,  and  60°  F.  were  judged  for 
cooking  quality  by  standard  methods  before  storage  and  at  three  6-week  inter- 
vals during  storage.  All  potatoes  stored  at  temperatures  below  50°  were  unsat- 
isfactory (yellow  in  color,  of  soggy  texture,  and  of  poor  frying  quality),  while 
those  stored  at  50°  and  60°  were  desirable.  The  quality  decreased  when  the 
storage  temperature  was  below  50°  and  when  the  storage  period  was  long.  A 
preliminary  study  of  the  blackening  of  potatoes  showed  that  it  could  be  partly 
prevented  by  soaking  or  cooking  the  potatoes  in  slightly  acidified  water. 
Further  studies  are  planned  to  determine  the  chemical  cause. 

At  the  request  of  the  Bureau  of  Plant  Industry  tests  were  made  to  determine 
possible  uses  of  bamboo  sprouts  in  the  diet.  In  the  raw  form  the  sprouts  contain 
an  acrid  substance  which  must  be  removed  or  destroyed  before  the  sprouts 
can  be  eaten.  This  substance  can  be  removed  by  a  short  precooking,  and  the 
sprouts  are  then  useful  to  furnish  crispness  in  salads,  chowders,  chop  sueys, 
and  other  dishes.     Directions  for  canning  bamboo  sprouts  have  been  prepared. 

A  beginning  was  made  in  a  study  of  the  losses  occurring  in  food  value  when 
leafy  vegetables  are  cooked  by  different  methods. 

During  the  past  year  demands  have  been  extremely  heavy  for  information  on 
different  aspects  of  food  preservation,  by  reason  of  the  emphasis  given  to  live- 
at-home  programs  in  many  States  and  the  save-the-surplus  campaigns  in  cities 
with  home  and  community  garden  projects.  Printed  directions  for  the  home 
canning  of  fruits  and  vegetables  have  been  furnished  in  so  far  as  supplies 
permitted.  Special  publicity  by  press  and  radio  was  given  on  the  necessity  for 
proper  sterilization  of  the  nonacid  vegetables  particularly,  not  only  to  cut  down 
waste  through  spoilage  but  also  to  reduce  to  a  minimum  the  chances  of  types 
of  spoilage  dangerous  to  health.  The  work  on  methods  of  canning  pork  and 
chicken  was  continued,  and  the  meat,  packed  in  different  ways,  sterilized  at 
different  times  and  temperatures,  is  being  checked  bacteriologically  and  for 
quality  of  product. 

An  experimental  study  on  the  canning  of  rabbit  meat,  in  cooperation  with  the 
Bureau  of  Biological  Survey,  showed  that  precooking  the  rabbit  in  water  is 
desirable  as  a  preliminary  to  canning. 

The  study  on  jellies  was  continued.  The  juices  more  frequently  used  in 
Jelly  are  being  collected  over  a  period  of  years.  Variations  in  concentration, 
viscosity,  acidity,  and  the  jell  strength  of  these  juices  which  occur  from  year 
to  year  explain  the  differences  in  their  behavior  in  jelly  making.  The  influence 
of  canning  and  storage  of  the  juice  on  the  quality  of  the  jelly  is  being  studied. 

ECONOMIC  STUDIES 

Economic  studies  continued  under  four  major  heads :  Standards  of  living, 
food-consumption  trends,  family  budgets  and  purchasing,  and  housekeeping 
efficiency.  These  studies  are  designed  primarily  to  aid  home  makers  in  the  wise 
use  of  the  family's  resources  and  in  improving  standards  of  living.  The  informa- 
tion they  provide  on  the  consumption  habits  of  the  population  is  of  value  also 
in  adjusting  production  and  distribution  to  meet  consumer  demand. 

STANDARDS   OF   LIVING 

The  cooperative  studies  of  standards  of  living  in  the  southern  Appalachian 
highlands  have  been  continued.  The  field  work  in  the  investigation  in  Grayson 
County,  Ya„  begun  in  June,  1931,  in  cooperation  with  the  Bureau  of  Agri- 
cultural Economics  and  the  Virginia  Agricultural  Experiment  Station,  was 
completed.  Detailed  information  was  obtained  on  the  standard  of  living  of 
340  farm  families  representative  of  this  section  in  the  Appalachians.  The 
results  of  this  survey  are  being  analyzed  for  publication. 

The  statistics  available  on  standards  of  living  in  all  the  counties  in  the 
southern  Appalachian  highlands  have  been  assembled  and  prepared  for  pre- 
sentation in  a  graphic  summary  of  information  on  social  and  economic  condi- 
tions in  this  area.  This  study  was  undertaken  as  a  cooperative  project  with 
the  Bureau  of  Agricultural  Economics,  the  Forest  Service,  the  Office  of  Educa- 
tion of  the  Department  of  the  Interior,  and  the  agricultural  experiment  stations. 

A  comparison  of  the  account  and  schedule  methods  of  obtaining  data  on 
family  living  is  ready  for  publication.  The  results  will  be  valuable  in  future 
studies  of  the  costs  and  standards  of  living  of  the  population  made  by  Govern- 
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nient  or  other  research  agencies.  The  major  problem  in  planning  such  investi- 
gations is  that  of  securing  reliable  data  from  a'  large  number  of  families.  This 
study  indicates  the  extent  to  which  the  estimates  obtained  by  the  schedule 
method  must  be  supplemented  by  actual  accounts  kept  by  the  housewife. 

In  cooperation  with  the  committee  on  household  management  of  the  Presi- 
dent's Conference  on  Home  Building  and  Home  Ownership,  a  report  on 
budgeting  for  housing  and  home  ownership  was  prepared  for  publication. 
Assistance  was  also  given  in  the  preparation  of  the  reports  of  two  other 
committees  of  this  conference. 

FOOD-CONSUMPTION  TRENDS 

Studies  of  the  food  consumed  by  various  groups  of  the  population  have  been 
continued.  A  report  on  the  food  consumption  of  2,400  representative  farm 
families  in  nine  States  was  completed.  This  study,  the  data  of  which  were 
collected  in  cooperation  with  the  Bureau  of  Agricultural  Economics  and  various 
State  agencies,  presents  estimates  obtained  by  the  schedule  method  of  the 
quantity  and  cost  of  different  foods  purchased  during  the  year  and  furnished 
by  the  farm.  Similar  estimates  were  secured  in  1930  from  families  living  on 
marginal  farms,  as  part  of  the  cooperative  study  of  standards  of  living  in 
the  Appalachian  highlands  of  eastern  Kentucky.  To  supplement  this  informa- 
tion, accurate  records  of  food  consumption  were  obtained  from  a  selected 
group  of  these  Kentucky  families  during  the  summer  of  1931.  The  data  from 
these  dietary  studies  are  analyzed  in  terms  of  the  nutritive  value,  adequacy, 
and  cost  of  the  diet  and  of  the  quantities  of  various  foods  consumed.  This 
information  provides  the  basis  for  educational  work  in  food  purchasing  and 
in  raising  and  preserving  food  for  home  use. 

A  study  of  the  cost  and  nutritive  value  of  food  eaten  by  groups  of  children 
of  preschool  age  and  by  individual  children  has  been  started,  in  cooperation 
with  the  National  Child  Research  Center.  The  adequacy  of  the  food  consumed 
is  determined  both  by  accepted  nutritional  standards  and  by  the  health  records 
of  the  children.  The  results  of  these  studies  will  be  used  by  nursery  schools 
and  other  agencies  caring  for  small  children,  as  well  as  by  mothers  themselves. 

A  summary  of  food  consumption  trends  in  the  United  States  as  shown  by 
available  dietary  studies,  both  published  and  unpublished,  is  now  being  made. 
These  figures  will  throw  light  on  the  adequacy  and  economy  of  the  food  custom- 
arily used  by  various  economic  and  occupational  groups  of  the  population  and 
will  indicate  the  changes  which  are  taking  place  in  the  demand  for  different 
foods. 

FAMILY  BUDGETS  AND  PURCHASING 

The  preparation  of  practical  material  on  family  budgets  and  on  the  selection 
and  purchasing  of  food  has  been  continued  to  meet  the  great  demand  for  such 
material  during  the  present  economic  depression.  Two  additional  publications 
on  low-cost  diets  have  been  issued.  One  of  these,  a  pamphlet,  Emergency  Food 
Relief  and  Child  Health,  was  prepared  in  cooperation  with  the  Children's 
Bureau  of  the  United  States  Department  of  Labor,  to  aid  welfare  agencies  in 
administering  relief.  The  other,  a  popular  illustrated  folder,  Getting  the  Most 
for  Your  Food  Money,  was  prepared  in  cooperation  with  the  Extension  Service. 

A  bulletin  on  the  family's  food  budget  is  now  in  preparation,  giving  practical 
suggestions  on  planning  adequate  diets  and  on  economical  methods  of  buying 
food.  This  publication  will  be  adapted  to  families  of  moderate  means  as  well 
as  to  those  with  low  incomes.  A  bulletin  is  also  in  progress  on  budgets  for 
families  of  limited  means,  giving  detailed  suggestions  on  spending  the  family 
income.  This  material  is  being  prepared  in  cooperation  with  the  National  Con- 
ference of  Social  Work,  and  will  be  used  by  welfare  agencies  and  extension 
workers  in  helping  families  to  make  the  most  of  their  resources. 

In  addition  to  the  preparation  of  such  material,  assistance  was  given  to 
a  large  number  of  agencies  and  individuals  on  their  budgeting  and  purchasing 
problems.  Lectures  were  given  by  members  of  the  staff  to  groups  under  the 
auspices  of  the  American  Red  Cross,  the  Washington  Council  of  Social  Agencies, 
the  Washington  Community  Center,  and  near-by  universities.  Several  relief 
organizations  were  given  special  help,  and  hundreds  of  individuals  were  served 
through  correspondence.  The  weekly  news  release,  The  Market  Basket,  was 
continued  throughout  the  year,  as  a  means  of  aiding  housewives  in  the  wise 
selection  and  purchasing  of  food. 
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HOUSEKEEPING  EFFICIENCY  STUDIES 

Studies  of  the  work  now  carried  on  in  the  home  and  of  methods  of  increas- 
ing its  efficiency  have  been  continued.  The  comparative  costs  of  doing  various 
tasks  in  the  home  and  of  using  commercial  products  or  services  is  being  in- 
vestigated, resuming  a  small  study  previously  undertaken  and  discontinued 
owing  to  lack  of  funds.  Assistance  has  been  given  during  the  year  in  the  work 
of  several  committees  of  the  President's  Conference  on  Home  Building  and  Home 
Ownership. 

TEXTILES  AND  CLOTHING 

On  account  of  the  present  emergency,  special  emphasis  was  given  in  textile 
investigations  to  those  dealing  with  more  effective  and  extended  uses  of  Ameri- 
can-grown cotton  and  wool.  In  cooperation  with  other  bureaus  of  the  depart- 
ment studies  are  being  made  of  the  reaction  of  different  grades  of  cotton  and 
wool  to  actual  use,  in  order  that  improvements  in  quality  and  changes  in  pro- 
duction programs  may  be  recommended  on  the  basis  of  the  value  of  these  grades 
to  consumers.  The  need  for  making  a  wise  use  of  these  textiles  is  kept  before 
home  makers  by  means  of  specific  suggestions  of  good  types  of  clothing  and 
house  furnishings  for  which  cotton  and  wool  are  suitable.  Also,  the  attention  of 
manufacturers  is  directed  to  new  types  of  fabrics  which  will  meet  specific  needs 
of  consumers. 

COTTON  STUDIES 

The  cooperative  study  with  the  Bureau  of  Agricultural  Economics  on  the 
wearing  qualities  of  three  different  grades  of  1-inch  American  upland  cotton 
(Middling,  Good  Ordinary,  and  Strict  Good  Middling)  when  manufactured  into 
sheeting  is  practically  completed.  The  sheets  of  Good  Ordinary  cotton  were 
too  worn  for  further  use  after  being  used  and  laundered  two  hundred  and  twelve 
times.  Those  made  from  the  other  grades  are  being  removed  after  being  used 
and  laundered  approximately  two  hundred  and  forty  times.  Changes  in  the 
physical  properties  of  the  fabrics  during  wear  have  been  followed  by  means  of 
laboratory  tests  on  breaking  strength,  bursting  strength,  and  weight.  The 
chemical  changes  were  studied  by  viscosity  determinations,  methylene-blue 
absorption  measurements,  and  copper  number  tests  made  at  intervals  during 
the  life  of  the  sheets.  The  results  of  the  chemical  tests,  the  physical  tests, 
and  the  tests  of  actual  wear  show  exact  correlation  for  each  grade  of  fiber. 
In  all  cases  the  sheets  made  of  Middling  and  Strict  Good  Middling  cotton  were 
superior  to  those  made  of  Good  Ordinary-  Since  this  is  the  first  experiment 
of  its  kind  on  the  relation  of  fiber  grade  to  wearing  quality  of  the  finished 
fabric,  further  study  is  needed  to  show  whether  these  results  hold  when  yarn 
twist,  thread  count,  and  other  details  of  fabric  construction  differ. 

New  sheetings  of  known  grades  of  cotton  have  also  been  used  for  studies  of 
the  effect  of  different  ironing  temperatures  on  cotton  fabrics.  The  temperature 
and  the  moisture  content  of  the  fabric  were  controlled,  and  the  pressure  between 
the  shoe  and  the  roll  maintained  between  1  and  1%  pounds  per  square  inch. 

Deterioration  is  determined  by  color  tests  and  changes  in  tensile  strength  and 
chemical  composition. 

The  modified-spectrophotometric  method  used  for  the  color  tests  involved 
determinations  of  the  amount  of  light  reflected  from  the  cloth  in  the  red,  yellow, 
green,  blue,  and  violet  portions  of  the  spectrum.  By  means  of  the  blue-violet 
light  emitted  from  a  mercury  arc  lamp  it  was  possible  to  detect  changes  in  the 
fabric  samples  for  ironing  temperatures,  at  least  65°  C.  lower  than  those  re- 
quired to  change  the  tensile  strength  of  the  cloth.  When  the  surface  of  the 
revolving  padded  roll,  just  before  it  makes  contact  with  the  heated  metallic 
shoe,  has  a  temperature  of  38°  to  40°,  changes  in  the  amount  of  blue-violet  light 
reflected  by  the  sheeting  samples  may  be  noted  with  the  heated  metal  surface 
as  low  as  245°  to  247°.  Slight  indications  of  chemical  damage  in  the  ironed 
sheets  have  been  obtained  for  temperatures  as  low  as  257°.  The  first  apparent 
loss  in  tensile  strength  occurred  at  temperatures  between  310°  and  325°.  If 
several  thicknesses  of  the  fabrics  ironed  at  this  higher  temperature  range  are 
superimposed,  their  changed  color  is  readily  apparent  in  ordinary  daylight. 

When  the  roll,  which  was  padded  with  regulation  knit-cotton  padding,  was 
allowed  to  turn  until  its  surface  attained  a  temperature  in  the  range  of  120° 
to  130°  C,  the  ironed  samples  showed  indications  of  damage  for  shoe-tempera- 
tures at  least  25°  lower  than  those  already  stated.  With  the  hotter  roll,  dam- 
aging effects  due  to  any  hard  packing  of  the  padding  were  especially  noticeable, 
particularly  when  the  same  degree  of  contact  was  maintained  with  the  shoe. 
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A  comparison  of  the  effect  of  high  ironing  temperatures  upon  sheets  in  actual 
use  was  made  for  one  group  of  sheeting  materials  by  means  of  the  changed 
reflection  for  the  blue-violet  light.  For  the  first  60  per  cent  of  their  period 
of  use  these  materials  gave  the  same  resistance  to  high  temperatures  as  was 
given  by  unused  material  with  the  same  method  of  measurement.  During  the 
last  third  of  their  useful  life,  however,  a  decreased  resistance  was  noted  even 
for  samples  which  had  not  been  changed  in  weight  and  thickness. 

WOOL  INVESTIGATIONS 

The  study  of  the  durability  of  different  kinds  of  wool  when  used  in  blankets 
is  being  continued  in  cooperation  with  the  Bureau  of  Animal  Industry.  Some 
of  the  blankets  are  being  given  only  a  commercial  laundering  test  in  order  to 
decrease  the  time  required  for  the  study.  Others  are  being  given  both  wear  and 
laundering  tests  at  a  veterans'  hospital  in  Washington.  An  abrasion  apparatus 
has  been  built  so  that  a  laboratory  index  of  wear  can  also  be  obtained.  In  con- 
nection with  these  investigations,  a  bibliography  entitled  "  Selected  List  of 
References  on  the  Physical  Testing  of  Fabrics  "  was  compiled. 

A  study  of  chemical  methods  of  evaluating  wearing  qualities  of  woolen  mate- 
rials is  in  progress,  incident  to  the  laundering  studies.  Washable  woolens  such 
as  blankets  and  flannels  are  made  from  such  lightly  twisted  yarns  that  their 
initial  tensile  strength  is  low,  and  the  usual  mechanical  tests  can  not  be  made 
a  sensitive  index  of  deterioration.  Latent  damage  due  to  faults  in  methods  of 
wet  processing  in  manufacture  or  laundering  can  be  measured  only  by  chemical 
means.  The  methods  being  investigated  include  colorimetric  tests  of  scale 
damage,  change  in  sulphur  content,  and  change  in  nitrogen  content. 

SIZING  STUDIES 

The  finishing  of  cotton  fabrics  both  in  the  mill  and  in  laundering  has  an 
important  bearing  on  the  satisfactory  use  of  this  fiber.  Studies  have  been  made 
on  the  relative  value  of  certain  starches  and  other  sizing  ingredients.  Such 
information  is  also  important  from  the  standpoint  of  the  use  to  be  made  of  the 
surplus  farm  products  from  which  starch  can  be  produced.  The  cornstarch 
production  is  completely  meeting  domestic  demand.  However,  in  1931  this 
country  used  18,304,625  pounds  of  imported  potato  starch  in  addition  to  that 
of  domestic  production.  Although  the  United  States  raised  1,250,000,000  pounds 
of  rice,  practically  no  rice  starch  is  produced  here,  and  1,068,774  pounds  of  rice 
starch  were  imported. 

Experiments  in  our  laboratories  show  that  rice  starch  has  the  greatest  pene- 
trating power  into  cotton  fabrics  of  any  of  the  common  starches,  although  it 
has  less  stiffening  power  than  some  of  the  others.  Its  fine  granules  also  give 
a  delicate  satinlike  finish.  All  these  properties  make  it  valuable  for  fabrics 
requiring  a  penetrating  size  and  a  soft  fine  finish.  Potato  starch  also  gives  a 
less  stiff  finish.  It  has  a  very  large  granule  and  is  useful  when  a  less  pene- 
trating starch  is  wanted. 

Experiments  also  show  that  humidity  affects  these  starches  to  different  ex- 
tents, and  the  parts  of  the  country  in  which  the  fabric  is  to  be  used  should  be 
taken  into  account  when  a  starch  is  chosen.  The  effect  of  the  addition  of 
various  fats  and  other  materials  commonly  added  to  sizing  mixtures  has  been 
determined  and  the  results  published  in  technical  articles. 

The  value  of  some  of  the  more  uncommon  starches  has  also  been  investigated. 
For  example,  the  properties  of  starch  extracted  from  the  dasheen,  a  variety  of 
taro,  have  been  determined.  These  plants  have  been  grown  commercially  in 
the  Southern  States  since  1913,  but  only  a  limited  number  of  uses  has  been 
found  for  them.  The  finish  produced  by  this  starch  is  firm  and  smooth,  some- 
what resembling  that  produced  by  rice  starch. 

HOUSE  FURNISHINGS 

Efforts  are  being  made  to  devise  new  and  valuable  uses  for  cotton  in  house 
furnishings  and  to  interest  home  makers  in  increasing  their  use  of  American- 
grown  fibers  wherever  such  increase  is  legitimate.  Inexpensive  cotton  fabrics 
suitable  for  use  in  making  handmade  floor  coverings  were  investigated,  since 
this  home  industry  is  proving  profitable  to  rural  women.  The  1931  reports 
from  State  extension  workers  show  that  in  19  States  a  total  of  4,817  rugs  were 
made  under  the  direction  of  the  Extension  Service.  Undoubtedly,  large  num- 
bers were  made  without  supervision  by  women  taught  in  extension  classes 
during  previous  years.     Many  of  these  rugs  were  sold  as  a  means  of  adding 
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to  family  incomes,  at  prices  varying  from  $10  to  $100  per  rug.  Two  rural 
women  report  making  over  $500  in  this  way. 

In  view  of  the  economic  importance  of  this  home  industry,  as  well  as  the 
aspects  of  cotton  utilization,  study  was  made  of  foundation  fabrics  and  designs. 
Two  of  the  cotton  fabrics  investigated  are  recommended  as  more  durable 
foundation  material  than  the  burlap  made  of  imported  jute.  The  new  cotton 
fabric  developed  in  cooperation  with  the  Bureau  of  Agricultural  Economics  was 
described  in  a  technical  paper  entitled  "  Cotton  Fabrics  Suitable  for  Hooked 
Rug  Foundations  "  and  published  as  a  joint  contribution  from  the  two  bureaus. 
Illustrative  material  describing  this  new  use  for  cotton  and  the  making 
of  these  rugs  was  supplied  the  Office  of  Cooperative  Extension  Work. 

With  the  spread  of  unemployment,  demands  increased  for  suggestions  on 
making  homes  more  attractive  with  a  minimum  of  expense.  A  film  strip  on 
living-room  arrangement  was  prepared  in  cooperation  with  the  Office  of  Coop- 
erative Extension  Work,  an  accompanying  syllabus,  showing  how  comfort  and 
good  taste  may  be  achieved  at  very  small  cash  outlay. 

CLOTHING 

Four  traveling  exhibits  of  children's  clothing  are  being  sent  over  the  country 
to  demonstrate  the  use  of  suitable  cottons  and  wools  in  new  designs  which  give 
maximum  comfort  and  convenience  and  are  in  accord  with  modern  ideas  on 
child  training.  This  number  of  exhibits  enables  the  bureau  to  meet  about 
one-half  of  the  requests  which  come  from  extension  workers,  universities,  public- 
health  clinics,  parent-education  classes,  garment  manufacturers,  and  merchan- 
dising departments  of  retail  stores.  The  exhibits  have  been  displayed  in  all 
States  except  one,  and  according  to  reports  have  been  viewed  by  60,000  interested 
persons,  many  of  whom  have  immediately  adopted  the  designs  for  their  own 
children's  clothing.  Furthermore,  extension  groups  in  several  States  made  up 
duplicate  sets  of  the  garments,  thus  keeping  more  permanently  before  the 
public  our  suggestions  for  use  of  fabrics  and  our  new  garment  designs. 

Manufacturers  of  commercial  patterns  show  an  increasing  interest  in  this 
clothing  work.  There  are  now  eight  commercial  companies  making  patterns  for 
29  designs  developed  in  the  bureau.  Though  manufacturers  of  ready-to-wear 
garments  are  not  venturing  on  new  lines  at  present,  they  give  constant  evidence 
of  interest  in  this  type  of  hygienic  clothing.  Prominent  retail  stores  used 
the  exhibits  in  merchandise  training  and  as  a  guide  to  their  buyers. 

Improvements  have  been  made  in  both  the  design  and  construction  of  several 
garments  previously  developed  for  preschool  children.  At  the  request  of  a 
Washington  hospital,  a  garment  for  convalescent  children  was  devised  and  is 
now  in  use  there.  In  cooperation  with  the  Florence  Crittenton  Home  in  Wash- 
ington and  with  pediatricians,  nurses,  and  mothers  in  various  sections  of  the 
United  States,  infants'  clothes  were  studied  and  new  designs  worked  out  to 
permit  maximum  comfort  for  the  baby  and  convenience  in  dressing.  Economy 
of  material  and  of  time  necessary  for  construction  and  care  of  the  garments 
wate  considered.  Two  little  known  cotton  fabrics  were  tested  in  certain  garments 
for  infants  and  found  satisfactory.  Their  potential  use  for  this  purpose  was 
pointed  out  to  various  manufacturers. 

INFORMATION  SERVICES 

Scientific  research  falls  far  short  of  the  purpose  for  which  it  is  conducted 
unless  paralleled  by  an  information  service  constantly  interpreting  the  results 
in  terms  the  general  public  understands.  This  is  particularly  true  of  home- 
economics  research,  dealing  as  it  does  with  the  use  of  family  income  and  the 
choosing  and  use  of  foodstuffs,  textiles,  and  other  materials  by  the  ultimate 
consumer. 

During  the  past  year  results  of  the  studies  described  were  disseminated 
through  printed  bulletins,  popular  and  technical,  through  articles  for  trade  and 
professional  journals  and  the  press,  and  by  exhibits  and  radio.  The  volume  of 
material  was  similar  to  that  in  other  years,  but  the  emphasis  was  in  the 
majority  of  cases  on  the  economic  situation,  for  heavy  demands  came  from 
both  farm  and  city  women  for  help  in  planning  low-cost  diets  and  meeting 
ether  circumstances  arising  from  the  economic  crisis.  In  this  emergency,  as 
during  the  World  War,  the  whole  fund  of  home-economics  information  accumu- 
lated by  years  of  research  was  turned  to  immediate  and  practical  use. 

U.  S.  GOVERNMENT  PRINTING  OFFICE:  t932 


REPORT  OF  THE  DIRECTOR  OF  INFORMATION 

prp  «  •• 

United  States  Department  of  Agriculture, 
SWROHFioe  Office  gf  Information, 

Washington,  D.  C,  August  31,  1932. 
Sir:  I  present  herewith  a  report  on  the  information  work  of  the 
department  for  the  fiscal  year  ended  June  30,  1932. 
Respectfully, 

M.  S.  Eisenhower, 
Director  of  Information. 
Hon.  Arthur  M.  Hyde, 

Secretary  of  Agriculture. 


A  30  per  cent  reduction  in  the  cost  of  disseminating  agricultural  information 
is  resulting  from  new  policies  put  into  effect  during  the  latter  part  of  the  fiscal 
year  1932.  At  the  same  time,  every  effort  is  being  made  to  perform  a  funda- 
mental function  of  the  department,  set  forth  in  the  organic  act  of  1862,  to 
diffuse  useful  information  on  subjects  connected  with  agriculture  in  the  most 
general  and  comprehensive  sense.  The  job  is  not  to  publicize  the  department 
as  an  institution.  Rather,  it  is  to  give  wide  distribution  to  unbiased,  socially 
and  economically  useful  facts.  Only  so  far  as  knowledge  gained  in  the  depart- 
ment is  disseminated  and  applied  is  the  existence  of  the  institution  justified. 

In  accordance  with  the  specific  mandate  of  the  organic  act  the  department 
will,  of  course,  continue  to  publish  technical  bulletins  that  constitute  an  original 
record  of  the  results  of  basic  research.  It  is  obliged  to  continue  publishing 
popular  bulletins  for  farmers  and  home  makers  to  help  them  control  pests, 
reduce  production  costs,  improve  the  quality  of  their  products,  adjust  produc- 
tion to  demand,  and  better  their  living  standards.  Likewise  the  department 
will  continue  its  impartial  service  to  the  public  through  press  and  radio 
channels. 

The  most  significant  change  in  policy  to  effect  economy  is  a  swinging  away 
from  the  traditional  and  justified  practice  of  supplying  free  copies  of  bulletins 
to  those  desiring  them.  The  new  policy  greatly  restricts  free  distribution  and 
encourages  farmers,  housewives,  scientists,  and  others  to  purchase  publications 
from  the  Superintendent  of  Documents. 

EXPENDITURES  FOR  PRINTING 

There  is  a  widely  held  but  mistaken  notion  that  the  Department  of  Agricul- 
ture spends  about  $1,000,000  a  year  on  publications  distributed  to  the  public. 
This  is  not  the  ease.  True,  in  1932  expenditures  from  the  printing  and  bind- 
ing fund  were  $987,000,  but  of  this  amount  $279,720  was  for  administrative 
forms,  certificates,  and  letterheads.  Publications  for  regulatory-law  enforce- 
ment, which  are  mandatory,  cost  $16,662.  Administrative  reports,  periodicals, 
and  publications — few  of  which  are  distributed  free  to  individuals  and  many 
of  which  are  required  by  law — cost  $253,053.  The  Yearbook  of  Agriculture, 
required  by  law,  cost  the  department  $22,464.  Soil  Surveys,  also  required  by 
law,  cost  $49,964.  All  other  technical  publications  together  cost  $119,370,  and 
popular  publications  $245,767.  In  short,  not  more  than  $450,000  was  spent  on 
technical  and  popular  publications  for  general  distribution.  Yet  the  printed 
word  is  the  cheapest  and  most  effective  way  of  making  it  possible  to  put  the 
results  of  scientific  research  into  practice. 

Nevertheless,  these  costs  are  now  being  sharply  reduced.  The  economy  act 
resulted  in  a  limitation  of  $665,000  on  the  amount  that  may  be  obligated  by 
the  department  for  printing  and  binding  during  the  fiscal  year  1933.  While 
the  cost  of  administrative  forms,  reports,  and  periodicals  has  been  reduced  as 
much  as  possible  without  hindering  efficient  administration,  the  heaviest 
reduction  must  be  borne  by  technical  and  popular  publications. 

MILLIONS   REQUEST   FACTS   FROM   DEPARTMENT 

Regardless  of  administrative  changes  made  to  meet  the  present  fiscal  situa- 
tion, it  remains  the  function  of  a  public  agency,  supported  by  public  funds  and 
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employing  specialists  recognized  as  authorities  in  their  fields,  to  reply  to  in- 
quiries for  unbiased  information.  This  department's  fairness  in  this  regard  is 
universally  recognized.  Consequently,  while  we  have  ceased  to  mention  the 
availability  of  free  publications  in  our  press  and  radio  announcements,  and  lists 
of  publications  sent  out  by  the  department  mention  only  sales  editions,  farmers 
and  others  continue  to  address  as  many  as  1,000,000  inquiries  a  month  to  the 
Washington  offices  alone.  These  inquiries  bear  upon  every  phase  of  agriculture 
and  home  making.  Popular  publications,  costing  about  1%  cents  a  copy,  com- 
prise the  most  efficient  means  of  expediting  this  voluminous  correspondence  and 
keeping  down  its  cost.  The  average  cost  of  a  letter  dictated  by  a  scientist  to 
answer  an  inquiry  is  about  26  cents. 

Now  that  we  are  unable,  in  the  present  emergency,  to  meet  fully  the  needs  of 
farmers  and  home  makers  with  printed  information,  it  is  fortunate  that  we  have 
means  of  making  much  new  and  useful  information  available  to  them  at  no 
expense  to  the  department.  I  refer  to  the  cordial  cooperation  we  receive  from 
editors  and  broadcasters.  Without  their  assistance  much  information  of  great 
and  immediate  economic  value  would  be  filed  away  to  await  the  day  when  it 
could  be  published.  This  does  not  mean  that  information  distributed  by  the 
press  and  by  radio  stations  is  adequate  in  itself.  No  invention  or  method  has 
replaced  inexpensive  publications  in  efficacy.  Publications,  however  brief, 
are  complete.  They  are  permanent.  They  may  be  referred  to  at  will.  Radio 
programs,  to  be  most  effective,  must  be  buttressed  with  publications  that  pro- 
vide interested  individuals  with  all  the  facts  they  need  to  put  new  practices 
into  use.  The  same  is  true  of  facts  conveyed  through  the  press.  In  fact, 
readers  and  listeners  who  stand  to  benefit  by  knowledge  developed  in  the  depart- 
ment, almost  invariably  write  for  more  detailed  information  than  is  contained 
in  a  press  or  radio  report.  This  places  additional  responsibility  upon  the  depart- 
ment, a  responsibility  that  is  now  rather  difficult  to  meet. 

DIVISION  OF  PUBLICATIONS 

The  nation-wide  demand  for  Government  economy  that  developed  during  the 
year  materially  affected  the  work  of  the  division  of  publications.  Bulletins 
are  tangible  evidence  of  a  relatively  small  but  nevertheless  concrete  Govern- 
ment expenditure.  Consequently,  bulletins  on  farming,  forestry,  and  home  mak- 
ing were  subjected  to  widespread  criticism.  Peculiarly,  most  of  the  criticism 
was  leveled  at  subjects  never  included  in  any"  department  publication.  Despite 
the  actual  facts,  a  great  many  writers  and  members  of  the  general  public  time 
and  again  repeated  the  stories  that  the  department  had  issued  publications  on 
such  subjects  as  How  to  Brush  the  Teeth,  The  Love  Life  of  the  Bullfrog,  An 
Essay  on  Kissing,  etc.     No  amount  of  denial  checked  these  ridiculous  charges. 

When  any  institution  has  in  stock  some  7,000  different  publications,  prepared 
and  printed  over  a  period  of  70  years  as  a  result  of  the  development  of  new 
and  useful  knowledge,  it  is  obvious  that  some  of  these  publications  will  be  more 
important  than  others.  It  is  also  probable  that  a  few  of  the  7,000  should  never 
have  been  published  at  all.  Government  workers  are  no  more  infallible  than 
other  groups  in  this  regard. 

It  is  significant,  however,  that  in  all  the  widespread  criticisms  carried  in  the 
press  during  the  year  fewer  than  a  dozen  bulletins  actually  printed  by  this 
department  were  mentioned.  The  titles  of  these  few  were  cited  in  support  of 
the  argument  that  the  department  delves  into  too  many  fields,  that  its  publica- 
tions are  not  justified  in  these  times,  and  that  their  cost  is  exorbitant. 

One  bulletin  thus  criticized  is  entitled  "  Window  Curtaining."  Did  the 
department  go  far  afield  from  its  basic  function  when  it  printed  this  bulletin? 
It  should  be  clearly  evident  that  department  bulletins  are  the  culmination  of 
research  itself.  As  a  general  guide  I  feel  that  if  Congress  authorizes  a  re- 
search project  in  response  to  a  definite  public  need  the  results  growing  out 
of  that  research  should  be  given  to  the  public.  The  window-curtaining  bulletin 
was  based  upon  needed  research  authorized  by  Congress.  It  was  an  outgrowth 
of  the  department's  work  on  cotton  utilization.  Extension  agents  found  that 
few  farm  homes  had  curtains  or  draperies,  because  commercially  recommended 
materials  were  too  expensive  and  because  a  prejudice  against  cotton  fabrics 
existed.  However,  research  has  aided  the  textile  industry  to  develop  good,  in- 
expensive cotton  materials  for  curtains  and  still  other  research  has  developed 
dyes  which  will  not  fade  in  cotton  fabrics.  This  bulletin  recognized  these 
developments.  It  cost  1%  cents  a  copy.  Nearly  245,000  farm  housewives 
wrote  to  the  department  and  asked  for  copies.  More  cotton  was  utilized. 
Farm  living  standards  were  improved.     American  industry  benefited. 
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While  practically  all  of  the  department's  publications  can  be  similarly 
justified,  I  recognize  the  vital  necessity  of  reducing  expenditures.  I  have 
previously  indicated  that  we  have  effected  a  30  per  cent  decrease  in  infor- 
mational costs.  By  far  the  heaviest  reductions  have  been  made  in  the  publi- 
cations work,  and  I  wish  to  record  some  of  these. 

ECONOMIES 

One  of  the  most  far-reaching  economies  decided  upon  pertained  to  farmers' 
bulletins  and  leaflets  available  for  free  distribution.  A  committee  of  bureau 
representatives  was  appointed  to  determine  which  bulletins  are  of  such  pri- 
mary importance  that  they  should  be  retained  on  the  free  list  distributed  by 
Congress ;  which  could  be  taken  off  the  free  list  and  kept  available  in  small 
quantities  solely  to  expedite  correspondence;  which  could  be  placed  on  a  sales 
basis  exclusively;  and  which  could  be  dispensed  with  entirely.  As  a  result, 
136  bulletins  were  deleted  from  the  free  list,  of  which  71  were  held  for  corre- 
spondence purposes ;  31  were  placed  on  a  sales  basis ;  and  34  were  discontinued. 

Numerous  other  economies  were  made;  some  took  effect  in  1932,  others  in 
the  fiscal  year  1933.  The  small  wastage  of  less  than  0.5  per  cent  in  over- 
printing, due  mostly  to  regulatory  publications  becoming  obsolete,  was  further 
reduced.  The  Journal  of  Agricultural  Research  was  reduced  from  a  maximum 
of  96  pages  per  issue  to  a  maximum  of  64,  and  color  work  was  temporarily 
discontinued.  The  Extension  Service  Review  was  changed  from  a  monthly 
to  a  bimonthly  publication.  The  Official  Record,  formerly  8  pages  an  issue, 
was  cut  to  4  pages.  The  cost  of  Crops  and  Markets  was  reduced  from  $59,000 
to  $32,000  a  year.  The  Experiment  Station  Record  was  changed  from  18  to 
12  issues  a  year  and  the  cost  reduced  from  $19,000  to  $16,500.  The  cost  of 
the  Monthly  Weather  Review  was  reduced  from  $9,500  to  $6,500  a  year.  In  all,, 
the  annual  cost  of  all  periodicals  was  reduced  about  35  per  cent. 

The  use  of  mailing  lists  was  suspended,  except  to  announce  sales  editions; 
103  such  lists  were  discontinued.  A  reduction  of  40  per  cent  in  the  1932 
annual  reports  was  arranged.  Aunt  Sammy's  Radio  Recipes  and  one  edition 
of  the  Agricultural  Outlook  were  discontinued.  The  department  directory 
was  put  on  a  biennial  basis,  instead  of  annual.  Initial  editions  of  technical 
publications  were  reduced  from  an  average  of  4,000  to  1,300,  and  reprinting 
for  free  distribution  was  restricted.  The  law  pertaining  to  distribution  of 
Soil  Surveys  was  changed  to  effect  substantial  savings.  The  size  of  the 
Yearbook  was  reduced,  saving  $4,000  for  the  department  and  probably  as 
much  as  $30,000  for  Congress,  which  distributes  the  bulk  of  the  edition.  Ar- 
rangements were  made  to  reduce  the  regular  flow  of  mimeograph  work  by  40 
per  cent.  The  maximum  number  of  bulletins  that  will  be  supplied  to  any  one 
applicant  was  reduced  from  10  to  5. 

These  economies  are  mainly  temporary  expedients  to  aid  in  meeting  the 
present  fiscal  situation  of  the  Government.  They  are  not  permanently  de- 
sirable. The  Extension  Service,  for  instance,  is  handicapped  in  not  having  a 
supply  of  publications  to  use  in  its  teaching  program.  Cooperating  State  in- 
stitutions want  department  publications  to  forward  their  work,  and  we  can 
not  meet  their  requests.  Valuable  research  results,  in  which  the  Government 
has  invested  considerable  money,  are  not  promptly  disseminated ;  this  impairs 
the  research  program  itself  because  scientists  are  forced  to  write  letters 
instead  of  sending  bulletins,  and,  further,  because  they  know  in  advance  that 
many  of  their  important  results  will  not  get  into  printed  form  for  some  time. 

SALE  OF  AGRICULTURAL  PUBLICATIONS 

Despite  the  fact  that  in  the  past  most  individuals  have  known  that  they 
could  obtain  agricultural  publications  free  of  charge,  the  Superintendent  of 
Documents  has  sold  as  many  as  1,000,000  copies  a  year  for  approximately 
$75,000.  Many  more  could  be  sold  if  an  easy  method  of  payment  were  pro- 
vided. At  present  a  farmer  who  wishes  to  buy  a  Government  publication  must 
go  to  his  post  office,  purchase  a  5  or  10  cent  money  order,  write  a  letter,  pay 
for  postage,  and  direct  the  letter  to  the  Superintendent  of  Documents.  To 
simplify  this  procedure,  I  have  suggested  to  the  proper  Government  authorities 
a  plan  that  would  facilitate  the  transaction.  Under  it,  post  offices  would  sell 
printed,  self-addressed  cards  valid  only  for  the  purchase  of  Government  publica- 
tions;  different-colored  cards  would  sell  for  5,  10,  15,  20  and  25  cents;  the 
purchaser  would  need  only  to  sign  his  name  and  address  and  give  the  title 
and  number  of  the  publication  he  desired. 
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INCREASED  DEMAND   FOR  PUBLICATIONS 

The  normal  demand  for  publications  increased  during  the  year,  partly  because 
persons  with  reduced  incomes  or  out  of  employment  wanted  helpful  informa- 
tion. Such  bulletins  as  The  City  Home  Garden,  Canning  Fruits  and  Vege- 
tables, and  Producing  Family  and  Farm  Supplies  on  Cotton  Farms  were  called 
for  in  large  volume.  Special  publications  were  issued  to  tell  persons  with 
little  money  how  they  could  best  protect  their  health  by  adequate  diets  at 
minimum  costs.  Farmers  turned  to  the  department  for  published  information 
on  new  or  more  profitable  crops. 

There  was  an  increase  of  almost  100  per  cent  in  the  number  of  letters 
received  by  the  division  of  publications  during  the  year.  The  total  distribu- 
tion of  publications  was  25,990,752,  including  more  than  14,500,000  farmers' 
bulletins;  in  addition,  7,643,675  lists  of  publications  were  distributed  to  pro- 
mote economy  by  holding  requests  to  bulletins  actually  needed.  (Table  1.) 
{Bulletins  were  not  sent  out  promiscuously ;  on  the  contrary,  fully  95  per  cent 
were  mailed  only  in  response  to  definite  requests.  At  the  end  of  the  fiscal  year 
there  were  in  stock  1,844,757  fewer  copies  of  all  classes  of  publications  than 
on  July  1,  1931. 

Members  of  Congress  distributed  9,560,880  farmers'  bulletins  and  leaflets; 
they  relinquished  to  the  department  from  their  quotas  nearly  2,000,000  copies 
of  farmers'  bulletins,  which  made  it  possible  for  us  to  supply  many  demands 
that  otherwise  could  not  have  been  met. 

LESS   NEW  PRINTING 

In  contrast  to  the  increased  distribution,  there  was  a  sharp  decrease  in  the 
amount  of  new  material  sent  to  the  Government  Printing  Office. 

Material  sent  to  the  printer  during  1932  cost  $225,000  less  than  that  sent 
during  1931.  This  is  not  shown  on  the  regular  record  of  expenditures  in  which 
transfers  are  involved.  Heretofore  we  have  sent  to  the  printer  much  more 
material  than  could  be  paid  for  from  the  current  appropriation,  because  certain 
classes  of  material  require  as  much  as  six  months  to  get  through  the  Printing 
Office  and  we  could  accordingly  maintain  a  steadier  flow  of  work  by  keeping 
an  excess  of  material  in  the  plant.  At  the  end  of  1931  this  carry-over  amounted 
to  $185,000.  During  1932  it  was  completely  absorbed.  In  other  words,  in  1931 
we  had  an  obligation  of  $1,027,000  for  printing  and  binding,  but  in  1932  we  sent 
new  material  to  the  Printing  Office  costing  only  $802,000  to  print. 

The  usual  economies  enforced  by  careful  editing  assumed  added  importance 
during  the  year.  Special  emphasis  was  laid  upon  brevity  and  clarity  of  treat- 
ment, omission  of  unnecessary  text,  tables,  and  illustrations,  and  upon  practical 
economies  in  arrangement  and  printing.  Under  a  new  editorial  arrangement 
bureau  editors  and  authors  may  now  informally  submit  outlines  and  rough 
drafts  of  proposed  publications  to  the  division  of  publications.  Decisions  on 
whether  a  manuscript  can  be  published,  and,  if  so,  the  length  and  form  it  shall 
take,  are  made  before  a  great  deal  of  work  has  been  done  by  the  bureau. 

MISCELLANEOUS  STATISTICS 

The  division  of  publications  did  2,319  jobs  of  drafting.  The  various  items 
entering  into  the  photographic  work  of  the  division  totaled  151,838.  Proceeds 
from  the  sale  of  photographic  material  amounted  to  $173.62.  Orders  issued  on 
the  Superintendent  of  Documents  for  the  mailing  of  publications  totaled  641.001. 
Remittances  received  for  publications  totaled  $2,977.16 ;  these  were  either  trans- 
mitted to  the  Superintendent  of  Documents  or  returned  to  the  senders,  as  the 
department  does  not  sell  publications.  Six  thousand  visitors  to  the  department 
obtained  34,993  copies  of  publications.  Nearly  300,000  copies  were  sent  to 
foreign  countries,  mostly  on  an  exchange  basis.  The  total  number  of  multi- 
graphed,  mimeographed,  and  rotaprinted  pages  produced  by  the  division  was 
65,579,614. 

Editorial  work  on  the  comprehensive  25-year  index  of  the  department's  pub- 
lications from  1901  to  1925  was  completed  and  most  of  the  proof  was  ready  for 
the  printer  at  the  end  of  the  year. 
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Table  II- 


-Summary  of  publications  nmd  lists  received  and  distributed  by  the 
Department  of  Agriculture,  July  1,  1931,  to  June  80,  1932 


Publication 

On  hand 

July  1, 

1931 

New 

Reprints 

Available 
for  distri- 
bution 

Distrib- 
uted 

On  hand 

June  30, 

1932 

Agricultural  Situation...      ... 

180,000 
49,000 

180,000 

70, 417 

4,996 

959,  368 

5,525 

46,500 

327,  600 

L  747, 000 

382,  346 

242,  551 

77,  915 

132, 900 

147,  008 

21,  713,  225 

8, 133,  750 

769,  870 

6,000 

88,  034 

4,500 
68,  086 

425,  724 

2,  997, 541 

354,  455 

1,  539,  583 

453,  000 

18,000 

1,050 

5,816 

884,000 

532,  168 

80,  269 

L  245,  619 

1,050 

300,095 

77, 179 

665,  120 

1, 418,  755 

3,597 

25,  756 

266,  613 

180,000 
64,  594 

4,996 
487,  982 

5,525 

46, 500 
327,  600 

1,  747,  000 
102, 856 

90,  491 

74,  859 

111,414 

147,  008 

14,  535,  897 

7,  190,  676 

675,  585 

6,000 

68,  358 

4,500 

42,608 

159,  496 

2,  010,  744 
133,  538 
999,  039 
453,  000 

18,000 

1,050 

3,437 

884,000 

298,  981 

58,  583 

L  143,  604 

1,060 

40,  216 

33, 195 

306,594 

1, 066,  412 

3,597 

18,  386 

87, 057 

Annual  reports  ... 

21,  417 

4,996 

427,  368 

5,823 

Atlas  of  American  Agriculture 

Circulars 

462,  500 
5,525 

46,500 

327,  600 

1,  747,  000 

69,500 

471,  386 

Climatological  Data 

Climatological   Data    (Section    Sum- 
mary)   . .  . 

Clip  Sheet 

Crops  and  Markets 

Department  bulletins.. 

326,  946 
183,  594 

3,115 

18,200 

30,008 

8,  022,  535 

828,  750 

244, 170 

55,400 
58,000 

2,000 

279,  490 

Department  circulars  . 

957 

72,800 

114,700 

117,000 

1,  090,  752 

152,  060 
3,056 

Experiment  station  bulletins  and  re- 
ports .      ........         ... 

Experiment  Station  Record. .  .  . 

21,  486 

Extension  Service  Review .. 

Farmers'  bulletins.     ...     .  

12,  599,  938 
7,  305,  GOO 

7,  177,  328 

Farmers'  bulletin  lists.. 

943, 075 
94,285 

Forest  Service  recreational  folders 

525,  700 
6,000 
52,500 

4,500 
46,000 

195,  950 

442,000 

8,000 

897,  500 

453,000 

18,000 

1,050 

3,000 

884,000 

88,750 

62,100 

468,  300 

1,050 

88,000 

29,500 

374,  151 

269,  200 

3,597 

16,000 

117,  400 

Forest  Worker.  

Indexes.. 

35,  534 

19,  676 

Inventories  of  Seeds  and  Plants  Im- 
ported.       .. 

Journal  of  Agricultural  Research...     . 

22,  086 

229,  774 

1,  265,  541 

246,  455 

455,  083 

25,  478 

Journal  of  Agricultural  Research  sep- 
arates  . 

266,228 

Leaflets 

1,  290,  000 
100,000 
187,000 

986,  797 

Miscellaneous  circulars    . .. 

220,  917 

Miscellaneous  publications 

540,  544 

Monthly  List  of  Publications 

Monthly  Weather  Review... 

Monthly  Weather  Review  separates 

North  American  Fauna.. .. 

2,816 

2,379 

Official  Record.    . .. 

Posters .. 

383,  418 
18,  169 

609,  819 

60,000 

233,  187 

Public  Roads     ...    ... 

21,  686 

Service   and    Regulatory   Announce- 
ments.     .. 

167,  500 

102,  015 

Snow  and  Ice  Bulletin.  .     

Soil  Surveys .  . 

212, 095 
47,  679 
257,  219 
573,  555 

259,  879 

Statistical  bulletins .   

43,  984 

Technical  bulletins 

33,  750 
576, 000 

358,  526 

Unnumbered  publications     . 

362, 343 

Weekly  Weather  and  Crop  Report 

Yearbook . 

9,756 
133,  213 

7,370 

Yearbook  separates.       .. 

16,000 

179,  5564 

Total 

14,613,311 

9,  269,  582 

22,  520, 088 

46,  402,  981 

33,  634, 427 

-±2,7687155— 
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PRESS  SERVICE 

A  large  share  of  those  who  subscribe  for  newspapers,  aggregating  40,000,000 
copies  daily,  and  for  magazines,  aggregating  120,000,000  copies  per  issue,  are 
interested  in  the  results  of  the  research,  service,  and  regulatory  work  of  the 
department.  For  example,  during  the  past  year  several  hundred  newspapers 
used  weekly  articles  on  various  kinds  of  prepared  foods  and  how  consumers 
may  know  what  they  are  getting  for  their  money.  Even  more  extensive  use 
was  made  by  the  press  of  a  large  number  of  seasonable  articles  on  gardening. 
A  single  series  of  12  articles  on  meteorology  prepared  by  the  press  service  for 
a  well-known  syndicate  was  sent  by  that  syndicate  to  750  newspapers;  the 
articles  were  used  by  600  newspapers,  with  a  circulation  of  12,000,000.  These 
examples  show  with  some  measure  of  accuracy  the  wide  use  made  of  series  of 
articles.  It  is  impossible  to  measure,  except  in  a  most  general  way,  the  use 
made  of  the  general  run  of  day-to-day  statements,  but  the  healthy  demand  indi- 
cated by  requests  from  editors  and  the  calls  by  correspondents  reflect  the  in- 
terest of  readers  throughout  the  country. 

Agricultural  science  is  always  in  advance  of  agricultural  practice.  It  is  a 
primary  function  of  the  press  service  to  help  close  this  gap.  Commercial  pub- 
lications offer  an  effective  means  for  doing  this.  The  press  service  takes  the 
results  of  science,  interprets  them  in  clear  and  simple  form,  and  through  the 
press  reaches  millions  of  readers  who  can  put  the  facts  into  practice.  Fortu- 
nately, about  90  per  cent  of  all  farmers  take  one  or  more  farm  journals,  75 
per  cent  take  a  daily  newspaper,  and  55  per  cent  take  a  weekly  newspaper. 
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The  commercial  press  wants  to  give  its  farm  readers  helpful,  accurate  informa- 
tion ;  the  department  develops  such  information  and  has  it  to  distribute.  The 
close  cooperation  between  the  department  and  the  press  is  natural  and  mutually 
helpful. 

A  good  example  of  this  is  the  Weekly  Market  Basket,  started  in  January, 
1931,  and  continued  without  interruption  since.  This  feature  is  based  on 
dietary  and  economic  studies  by  the  Bureau  of  Home  Economics  and  cooper- 
ating institutions.  Editors  wanted  this  material  and  they  gave  it  widespread 
circulation.  It  proved  extremely  useful  to  persons  with  reduced  incomes  and 
to  nutrition  and  relief  workers.  Last  January  the  mailing  list  for  this  feature 
was  reduced,  but  the  many  requests  from  editors  in  the  past  six  months  have 
brought  it  back  to  practically  the  original  number. 

Persons  in  all  parts  of  the  country  turned  to  the  department  for  information 
on  vegetable  gardening.  Accordingly,  the  press  service  prepared  a  series  of 
18  articles,  each  one  based  upon  knowledge  gained  from  the  department's 
research  and  practical  observations.  A  syndicate  carried  this  series  to  some 
10,000,000  newspaper  readers.  Again,  in  hard  times  city  and  farm  gardeners 
renew  their  interest  in  home  beautification ;  the  number  of  requests  coming  to 
the  department  for  information  on  flower  gardens  doubled  during  the  past  year. 
The  press  service  promptly  met  this  demand. 

REGULAR  RELEASES  ON  DEPARTMENT'S  ACTIVITIES 

During  the  year  the  press  service  put  out  1,230  releases  on  the  work  of 
the  various  bureaus  of  the  department,  58  statements  by  the  Secretary  of 
Agriculture,  and  145  exclusive  articles  including  syndicate  series.  It  also 
issued  183  special  bureau  statements,  most  of  them  from  the  Bureau  of  Agri- 
cultural Economics,  a  weekly  service  to  the  Western  Newspaper  Union,  and  a 
special  service  of  home  information  which  went  to  a  mixed  list  of  newspapers, 
women's  journals,  home  magazines,  and  association  publications.  Special 
writers  for  press  associations,  syndicates,  and  individual  publications  used 
the  facilities  of  the  press  service  practically  as  much  as  in  the  past,  reflecting 
a  strong  public  interest  in  the  economic  and  scientific  problems  of  agriculture. 

An  important  factor  in  maintaining  a  wide  use  of  department  information 
in  the  press  is  the  picture  service,  which  has  improved  as  an  adequate  supply 
of  good  photographs  has  been  built  up  to  illustrate  news  releases.  The  aim  is 
to  make  the  kind  of  pictures  most  editors  demand,  which  means  a  sort  of 
picture  entirely  different  from  that  ordinarily  used  to  illustrate  a  bulletin. 
New  articles,  carrying  illustrations,  have  resulted  in  a  wider  distribution  of 
information  in  concise  form.  The  cost  of  picture  distribution  is  low,  since 
much  of  it  is  done  by  picture  services  and  syndicates  that  make  their  own 
duplications. 

In  response  to  requests  from  representatives  of  State  fair  organizations, 
the  press  service  for  the  first  time  issued  releases  on  department  exhibits  at 
fairs  and  expositions,  covering  the  territory  drawn  upon  by  each  fair  and 
supplying  the  fair  managers  with  copies. 

Scientists  of  the  department  showed  a  growing  tendency  to  favor  more 
popular  treatment  of  the  results  of  their  work.  Uninformed  criticism  of  their 
projects  and  reports  has  emphasized  the  need  for  clear  and  simple  presentation 
of  the  facts.  Scientists  now  readily  bring  new  facts  to  the  attention  of  the 
press  service  and  give  time  to  correspondents  who  come  to  the  department  for 
information.  Such  interviews  have  increased  noticeably,  and  a  number  of 
press  representatives  are  producing  regular  features  in  this  way. 

ECONOMIES  IN  PRESS  WORK 

The  press  service  made  numerous  changes  that  are  saving  material.  All 
mailing  lists  were  revised  and  reduced ;  but  even  so,  more  than  6,000  news- 
papers, farm  papers,  trade  journals,  and  other  publications  continue  to  receive 
facts  about  the  work  of  the  department.  These  lists  are  highly  classified  so 
that  an  article  on  cotton,  for  example,  reaches  only  publications  interested  in 
that  staple.  Only  newspapers  that  wish  to  receive  material  from  the  depart- 
ment are  retained  on  the  lists.  A  weekly  service  of  short  articles  to  weekly 
and  semiweekly  newspapers*  known  as  Page,  Line,  and  Paragraph,  was  discon- 
tinued. The  weekly  printed  Clip  Sheet  was  reduced  in  size,  but  by  the  use  of 
shorter  articles  approximately  as  many  subjects  have  been  covered  as  formerly. 
The  cost  of  the  Daily  Digest,  a  mimeographed  resume  of  important  agricul- 
turalnews,  was  reduced  by  utilizing  both  sides  of  the  paper.  The  same  method 
was  used  to  save  paper  on  reruns  of  press  releases.  Statements  prepared  for 
the  press  were  shortened  to  reduce  costs  and  to  supply  material  better  suited 
to  publications  that  have  been  forced  to  reduce  their  space. 
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RADIO  SERVICE 

Radio  broadcasting  of  timely  information  continued  during  the  year  to  widen 
and  speed  up  the  distribution  of  facts  gathered  by  the  department's  research 
and  service  activities.  More  than  300  radio  stations  made  available  for  the 
use  of  the  department  some  35,000  hours  of  broadcasting  time  free  of  charge. 
Commercially,  this  time  would  have  been  worth  nearly  $2,000,000.  This  clearly 
indicates  that  radio  listeners  place  a  high  value  on  the  facts  the  Department 
of  Agriculture  makes  available. 

Information  disseminated  by  radio  emphasized  facts  of  greatest  service  to 
farmers  and  home  makers  at  the  time  of  the  broadcasts.  For  example,  radio 
talks  by  department  economists  analyzed  the  shifting  trends  in  a  commodity- 
market  situation  of  the  utmost  concern  to  every  farm  producer.  When  Con- 
gress made  available  additional  credit  for  production  and  marketing,  farmers 
were  immediately  informed  by  radio. 

NEW  STEP   TO    CORRELATE   PROGRAMS 

While  the  subject  matter  broadcast  varied  with  the  demands  of  each  day, 
the  methods  of  administering  the  broadcasts  changed  in  only  one  particular. 
This  change  was,  however,  vital  and  progressive.  On  January  18,  1932,  the 
department  began  correlating  its  syndicate  releases  to  individual  broadcasting 
stations  with  releases  prepared  by  State  extension  services  for  stations  in  their 
States.  The  aim  was  to  marshal  and  unify  the  most  valuable  information 
from  Federal,  State,  and  county  sources  and  to  give  this  information  to  the 
listener  in  a  single  program.  The  new  arrangement  is  the  first  concerted 
attempt  by  governmental  agricultural  agencies  to  do  this.  The  advantage  to 
the  listener  is  considerable;  he  gets  the  best  information  emanating  from 
three  sources  at  one  time,  instead  of  receiving  facts  and  suggestions  from 
each  of  them  separately. 

The  method  of  correlation  is  simple.  The  department's  radio  service  prepares 
daily  broadcasts  and  sends  them  to  the  State  extension  services.  State  ex- 
tension specialists  localize  the  department  material  to  make  it  fit  exactly  the 
conditions  within  their  States ;  they  then  add  information  that  furthers  the 
State  extension  program,  rounding  out  a  complete  10-minute  or  15-minute 
broadcast  for  presentation  by  cooperating  radio  stations  within  the  States. 
Some  State  extension  services  send  the  Federal-State  releases  to  the  county 
extension  agents  in  towns  where  the  broadcasting  stations  are  located,  and 
some  of  the  agents  themselves  deliver  the  broadcasts.  In  any  event,  the  agents 
edit  the  material  to  make  it  apply  to  local  conditions  and  add  information  of 
importance  to  the  audience  of  the  station  broadcasting  the  program. 

Extension  services  in  17  States — Washington,  Utah,  California,  Idaho,  Mon- 
tana, Iowa,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Maine,  Massa- 
chusetts, New  Hampshire,  New  York,  Ohio,  Michigan,  and  Oklahoma — have 
joined  with  the  department  in  this  new  system,  and  87  stations  in  these  States 
are  now  broadcasting  the  correlated  programs.  The  extension  services  of  four 
States — Colorado,  Minnesota,  Nevada,  and  Indiana — favor  installing  this  system 
of  radio  releases  as  soon  as  they  can  obtain  the  editorial  help  needed  to 
prepare  the  State  portion  of  the  broadcasts.  The  Missouri  Extension  Service 
began  the  work  but  was  soon  forced  to  discontinue  it  because  of  lack  of 
personnel. 

The  radio  extension  specialist  who  made  arrangements  on  behalf  of  the 
department  for  setting  up  the  Federal-State  programs  in  the  17  States  now 
using  them,  has  been  invited  by  directors  of  extension  in  a  number  of  the 
Southern  States  to  visit  them  during  the  coming  fiscal  year  and  make  similar 
arrangements  for  broadcasting  in  those  States. 

OTHER  SYNDICATE  PROGRAMS 

In  the  other  31  States  the  department  sends  daily  agricultural  programs  direct 
to  107  stations.  It  also  provides  a  daily  broadcast  for  home  makers  through 
181  individual  stations  throughout  the  country.  In  addition  to  these,  the  fol- 
lowing special  weekly  and  monthly  services  are  broadcast  by  the  numbers  of 
stations  shown:  Uncle  Sam  at  Your  Service  (read  the  label  information  from 
the  Food  and  Drug  Administration,  weekly),  132  stations;  Primer  for  Town 
Earmers  (special  information  for  gardeners  living  in  cities  and  towns,  weekly), 
127  stations ;  With  Uncle  Sam's  Naturalists  (facts  from  the  conservation  work- 
ers of  the  department,  biweekly),  115  stations;  Chats  with  the  Weather  Man 
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(facts  from  the  research  and  service  workers  of  the  Weather  Bureau,  biweekly ), 
141  stations;  The  Agricultural  Situation  Review  (a  summary  of  significant 
trends  in  crop  and  livestock  production  and  farm-commodity  markets,  monthly), 
143  stations. 

Briefly,  the  trend  of  the  past  year  in  these  syndicate  programs  has  been  to 
localize  the  information  they  contain  and  thus  make  it  more  specific  for  farmer 
and  home-maker  listeners.  The  radio  service  is  now  regionalizing  programs 
for  broadcast  in  11  different  sections  of  the  United  States.  The  department 
stands  ready  to  change  these  direct-to-station  programs  into  Federal-State 
correlated  programs  as  quickly  as  each  extension  service  is  prepared  to  handle 
its  share  of  the  work.  And  the  State  extension  services,  as  rapidly  as  they 
can  make  arrangements  for  the  necessary  editorial  help,  are  joining  with  the 
department. 

NETWORK  PROGRAMS 

Through  the  cordial  cooperation  of  the  National  Broadcasting  Co.  and  its 
associate  radio  stations,  the  department's  daily  network  broadcasts  were 
greatly  improved  in  technic  of  presentation  during  the  year.  The  National 
Broadcasting  Co.  lent  the  department  equipment  to  fit  up  an  audition  studio. 
Persons  taking  part  in  the  department  periods  of  the  National  Farm  and  Home 
Hour  came  to  the  practice  studio  for  critical  revision  of  their  talks  and  style 
of  delivery.  The  result  was  a  considerable  improvement  in  the  effectiveness  of 
both  writing  and  speaking. 

Audiences  of  both  the  National  and  Western  Farm  and  Home  Hours  increased 
during  the  year  as  more  associate  stations  of  the  National  Broadcasting  Co. 
asked  to  be  included  in  the  networks.  At  the  close  of  the  fiscal  year  48  stations 
were  broadcasting  the  Monday-to-Friday  National  Farm  and  Home  Hour  pro- 
grams, including  a  16-minute  period  each  day  by  the  Department  of  Agricul- 
ture, and  10  stations  were  broadcasting  the  Monday-to-Friday  Western  Farm 
and  Home  Hour,  including  a  daily  15-minute  period  of  information  from  the 
Department  of  Agriculture. 

SPECIAL  NETWORK  PROGRAMS 

The  monthly  National  4-H  club  program,  carried  by  combined  eastern  and 
western  networks  of  the  National  Broadcasting  Co.,  was  broadcast  by  59  radio 
stations  on  the  first  Saturday  of  each  month.  The  widespread  distribution 
given  to  information  by  means  of  radio  broadcasts  was  indicated  by  a  card 
survey  of  listeners  to  the  November,  1931,  National  4-H  club  program.  The 
Extension  Service  sent  out  3,785  cards  after  the  program,  and  968,  about  one- 
fourth,  were  returned.  The  replies  coming  from  857  different  counties  located 
in  every  State  showed  that  about  75,000  4-H  club  members  in  these  counties 
listened  to  the  broadcast.  This  indicated  that  the  total  number  of  4-H  club 
members  listening  was  about  250,000.  This  does  not  include  the  much  larger 
number  of  adult  listeners  in  the  audience  for  this  one  program. 

A  special  feature  of  the  National  Farm  and  Home  Hour  programs  during 
the  year  was  the  new  land-grant  college  monthly  hour,  presented  by  the  State 
and  Federal  agricultural  extension  services.  Another  special  feature  was  the 
weekly  dramatic  presentation,  Uncle  Sam's  Forest  Rangers,  designed  to  explain 
the  principles  of  forest  conservation.  The  National  Broadcasting  Co.  provided 
professional  players  to  present  these  weekly  programs  as  prepared  by  the 
Forest  Service.  They  were  presented  each  week  from  Chicago  in  the  National 
Farm  and  Home  Hour  and  from  San  Francisco  in  the  Western  Farm  and  Home 
Hour. 

LISTENER   RESPONSES 

In  an  effort  to  aid  the  department  in  its  general  economy  program,  the  radio 
service  made  an  effort  to  prepare  many  programs  to  give  all  necessary  informa- 
tion on  a  particular  subject  without  requiring  the  listener  to  write  for  addi- 
tional facts  in  printed  form.  Nevertheless,  the  number  of  listeners  sending 
requests  for  further  information  again  increased.  The  number  of  these  re- 
quests coming  direct  to  the  radio  service  from  network  listeners  was  49,384,  and 
from  listeners  to  syndicate  programs  124,724.  The  department  mail  room  kept 
no  count  of  the  number  of  requests  arising  from  the  broadcasts  but  coming  in 
the  general  department  mail  instead  of  clearing  through  the  radio  service. 
Letters  from  listeners  revealed  that  radio  broadcasting  of  the  latest  farming 
and  home-making  information  has  now  become  an  indispensable  daily  service 
to  hundreds  of  thousands  of  people. 
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For  some  years  past  the  reports  of  the  library  have  contained  various  sta- 
tistical tables  which  have  been  compiled  from  reports  submitted  by  the  heads 
of  the  divisions  of  the  main  library  and  the  reports  of  the  branch  libraries 
in  the  various  bureaus.  These  tables  have  given  a  detailed  synopsis  of  the 
routine  work  of  the  library  as  a  whole  in  so  far  as  this  can  be  expressed  in 
statistical  form  and  have  made  comparisons  possible  from  year  to  year.  To 
reduce  printing  costs  this  year  only  three  of  these  tables  have  been  included, 
namely,  (1)  the  combined  statistics  of  circulation,  (2)  statistics  of  bureau 
libraries,  and   (3)   the  financial  statement. 

ACCESSIONS 

On  July  1,  1932,  the  library  contained  234,265  volumes.  The  number  of  books, 
pamphlets,  and  maps  added  during  the  year  was  18,200,  an  increase  of  1,794 
as  compared  with  the  previous  year.  There  was  an  increase  in  the  number 
of  books,  pamphlets,  and  continuations  received  both  by  purchase  and  by  gift 
but  a  decrease  in  the  number  of  volumes  received  through  the  binding  of 
periodicals.  Grateful  acknowledgment  is  made  to  the  many  institutions,  so- 
cieties, officials,  and  publishers  in  this  country  and  abroad  who  have  carried 
the  address  of  the  department  on  their  mailing  lists,  and  to  private  individuals 
who  have  generously  contributed  publications  to  the  library.  Special  mention 
should  be  made  of  the  gift  of  40  volumes  on  entomology,  many  of  them  rare, 
which  were  given  to  the  library  by  A.  N.  Caudell,  of  the  Bureau  of  Entomology. 

Among  the  important  old  books  purchased  were  the  following :  Agricultural 
and  Pomological  Club  of  King  George  County,  Ya.  Proceedings  and  Manu- 
script List  of  Members,  1871 ;  Aldrovandi,  Ulisse.  Dendrologiae  Naturalis  .  .  . 
Libri  duo.  1668 ;  Columella,  L.  J.  M.  Agricvltvr,  oder  Ackerbaw.  1612 ;  Dic- 
tionnaires  des  Alimens,  Vins  et  Liqueurs.  1750 ;  Geoponica.  Der  Veldbaw.  1563 ; 
Kent,  W.  S.  A  manual  of  the  Infusoria.  1880-82;  Mattioli,  P.  A.  Commentarii 
in  Sex  Libros  Pedacii  Dioscoridis  Anazarbei  De  Medica  Materia.  1565;  Ruiz, 
Hipolito.  Quinologia.  1792;  Serres,  Olivier  de.  Le  Theatre  d'Agricvltvre  et 
Mesnage  des  Champs.  1600 ;  Trattinik,  Leopold.  Flora  des  Oesterreichischen 
Kaiserthumes.  1816-22;  Trog,  J.  G.  Die  Essbaren  Verdachtigen  und  Giftigen 
Schwaemme  der  Schweiz.  1845-50 ;  Truchsess,  Christian,  f reiherr  von  YVetzhau- 
sen.  Systematische  Classification  und  Beschreibung  der  Kirschensovten.  1819; 
Warner,  Richard.  Antiquitates  Culinariae  .  .  .  1791.  Of  the  notable  recent 
books  purchased,  mention  should  be  made  of  tbe  following:  Pennell.  Mrs.  E.  R. 
My  Cookery  Books.  1903 ;  Tulasne.  L.  R.  Selecta  Fungorum  Carpologia  of  the 
Brothers  L.  R.  and  C.  Tulasne.  1931 ;  Tusser.  Thomas.  Five  Hundred  Points 
of  Good  Husbandry.  Edition  of  1931.  The  library  also  acquired  by  purchase 
a  large  number  of  entomological  books  and  pamphlets  from  the  private  library 
of  the  late  Mr.  George  Dimmock  and  a  valuable  collection  of  old  cookery  books. 
141563—32 
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CATALOGUING  AND  CLASSIFICATION 

The  total  number  of  books,  pamphlets,  serials,  and  maps  catalogued  in  the 
main  library  during  the  past  year  was  18,719,  an  increase  of  1,799  over  the 
previous  year.  In  addition  to  the  material  which  was  fully  catalogued,  author 
cards  were  made  for  320  pamphlets  and  508  reprints.  The  number  of  reprints 
catalogued  was  less  than  half  the  number  catalogued  the  previous  year. 

The  number  of  cards  prepared  for  printing  by  the  Library  of  Congress  in  the 
"Agr."  series  was  1,399  as  compared  with  1,328  for  the  previous  year.  The 
number  of  printed  cards  received  from  the  Library  of  Congress  was  1,601  as 
compared  with  1,291  the  previous  year.  The  cards  added  to  the  main  catalogue 
numbered  32,608,  while  3,661  were  withdrawn,  making  a  net  increase  of  28,947, 
as  compared  with  the  net  increase  of  19,055  in  the  previous  year.  The  number 
of  cards  added  to  the  various  catalogues  and  indexes  maintained  by  the 
branch  libraries  in  the  bureaus  and  divisions  is  shown  below : 

Agricultural  Economics 16,  357  Entomology 13,  446 

Agricultural  Engineering 3,  431  Experiment  Stations 5,  853 

Animal  Industry 11,  566  Forest  Service 8,  000 

Animal  Husbandry 2,  802  Borne  Economics 2,  180 

Chemistry  and   Soils 2,  718  Plant  Industry 26,  714 

Fertilizer  and  Fixed  Nitrogen  Public  Roads 25,359 

Investigations 500 


Dairy  Industry 2,  396  Total 121,  322 

For  some  time  the  need  has  been  felt  for  subject-matter  specialists  in  the 
cataloguing  of  the  accessions  to  the  library.  During  the  past  year  it  was  decided 
to  try  the  plan  in  the  subject  of  agricultural  economics.  One  of  the  cataloguers 
of  the  main  library  was  therefore  assigned  to  work  for  a  month  with  an 
assistant  in  the  Bureau  of  Agricultural  Economics  library  in  organizing  the 
new  plan  of  procedure  in  the  handling  of  economic  publications,  which  has 
considerably  accelerated  the  work  of  cataloguing  these  publications. 

PERIODICALS 

The  total  number  of  different  periodicals  received  by  purchase,  gift,  and 
-exchange  was  4,250  as  compared  with  4,183  in  1931.  The  number  received  by 
purchase  was  1,341  and  2,909  were  received  by  gift.  In  order  to  meet  the  de- 
mand for  certain  periodicals  it  was  necessary  to  purchase  243  duplicate  copies, 
making  the  total  number  of  periodicals  purchased  1,584,  an  increase  of  51  over 
the  previous  year.  The  library  also  received  254  duplicates  by  gift  and  exchange 
for  regular  circulation.  The  total  number  of  current  periodicals  recorded  during 
the  year  was  therefore  4,747,  an  increase  of  83  for  the  year.  In  the  number  of 
duplicates  received  by  gift  and  exchange  were  included  the  publications  of  33  of 
the  State  experiment  stations.  After  their  initial  use  the  duplicates  of  the 
State  experiment  station  publications  were  formerly  sent  to  the  Office  of  Ex- 
periment Stations  library  for  return  to  the  issuing  offices.  During  the  past  year 
it  was  decided  to  maintain  a  second  set  of  these  publications  in  the  main  library 
on  account  of  their  frequent  use. 

No  separate  record  is  kept  in  the  periodical  division  of  the  number  of  con- 
tinuations received,  but  the  records  of  the  catalogue  division  show  that  7,594 
continuations  were  catalogued  during  the  past  year,  an  increase  of  556  over  the 
previous  year. 

The  number  of  dailies  received  was  114.  These  are  not  included  in  the  4,747 
current  periodicals  noted  above,  nor  are  the  Farm-bureau  publications  included. 
The  current  issues  of  the  latter  are  received  direct  by  the  Office  of  Experiment 
Stations  library  and  filed  there  for  a  year. 

BINDING 

The  number  of  books  and  periodicals  sent  to  the  Government  Printing  Office 
for  permanent  binding  was  4,755,  a  decrease  of  202  as  compared  with  the  pre- 
vious year,  as  the  funds  available  for  binding  were  less.  The  number  of  books 
and  periodicals  placed  in  temporary  binders  was  3,451,  an  increase  of  379. 
The  number  of  current  serials  added  to  binders  was  1,419,  a  slight  decrease  as 
compared  with  the  previous  year.  The  number  of  pamphlets  stapled  in  binders 
was  1,209,  an  increase  of  355  over  the  previous  year. 

As  emphasized  in  previous  reports,  there  is  great  need  for  increased  funds 
for  binding  in  order  that  the  binding  of  current  volumes  of  periodicals  may  be 
kept  up  to  date.    This  is  necessary  to  preserve  the  files  and  to  make  them  con- 
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venient  for  use.  A  large  number  of  the  older  leather-bound  periodicals  are  also 
greatly  in  need  of  attention,  the  leather  having  become  dry  and  powdery.  If 
the  leather-bound  volumes  in  the  library,  particularly  the  older  ones,  could  be 
regularly  treated  with  an  oil  preparation  the  life  of  the  bindings  would  be 
much  prolonged.     A  special  assistant  for  this  work  is  urgently  needed. 

USE  OF  THE  LIBRARY 

Combined  statistics  of  circulation  in  the  main  library  and  in  the  branch 
libraries  are  given  in  Table  1  in  so  far  as  these  statistics  are  available.  The 
statistics  as  a  whole  show  a  recorded  circulation  of  69,662  books  and  217,134 
current  periodicals,  a  total  of  286,796.  These  figures,  however,  indicate  only 
approximately  the  use  of  the  library*  as  no  record  of  the  circulation  of  periodi- 
cals is  kept  in  the  main  library  nor  in  the  Bureau  of  Agricultural  Economics 
library.  Also,  no  record  is  kept  of  the  reference  use,  either  in  the  main  library 
or  any  of  the  branches. 

Interlibrary  loans  from  this  library  to  libraries  outside  of  Washington  total 
2,751.  These  loans  were  divided  as  follows :  To  land-grant  colleges  and  experi- 
ment stations,  1,276;  to  department  workers  stationed  outside  of  Washington, 
706;  to  colleges  and  universities  other  than  land-grant  colleges,  335;  to  other 
scientific  institutions,  237 ;  to  business  firms,  154 ;  to  public  libraries  and  miscel- 
laneous, 43.  With  three  exceptions,  loans  were  made  to  every  State  in  the 
Union,  the  largest  number  being  sent  to  New  York.  Loans  were  also  made  to 
institutions  in  Canada,  the  Canal  Zone,  Mexico,  Philippine  Islands,  Puerto 
Rico,  Virgin  Islands,  England,  and  South  Africa.  In  addition  to  the  2,751 
books  and  periodicals  lent  to  libraries  outside  the  city,  112  photostat  copies  and 
12  typed  copies  of  articles  were  supplied,  making  a  grand  total  of  2,875  loans 
for  the  year,  an  increase  of  304  over  the  previous  year.  The  number  would 
have  been  still  larger  had  it  not  been  for  the  fact  that  it  was  necessary  to 
discontinue  all  interlibrary  loans  outside  of  Washington  during  the  latter  part 
of  June  on  account  of  the  moving  of  the  library. 

Loans  to  this  library  from  other  libraries  in  Washington  were  granted  to  the 
number  of  5,176.  Of  these,  4,390  were  borrowed  from  the  Library  of  Con- 
gress, an  increase  of  more  than  600  over  the  previous  year.  Interlibrary  loans 
to  the  library  from  libraries  outside  of  Washington  were  granted  by  41  libraries 
and  totaled  102,  an  increase  of  21  over  the  previous  year.  From  the  figures 
given  above  it  will  be  seen  that  the  books  borrowed  from  institutions  outside 
of  the  city  were  a  little  less  than  4  per  cent  of  the  number  of  books  lent  to 
libraries  outside  the  city.  As  no  record  is  kept  of  the  books  lent  by  this  library 
to  other  libraries  in  Washington,  it  is  impossible  to  compare  these  figures  with 
the  number  of  books  borrowed  from  other  libraries  in  Washington. 

COOPERATIVE  UNDERTAKINGS 

The  library  continued  its  cooperation  in  the  preparation  of  the  List  of  Serials 
in  the  United  States  and  Canada,  and  likewise  in  the  checking  of  titles  for  the 
projected  union  list  of  foreign  documents.  The  librarian  of  the  department 
has  served  during  the  past  year  as  a  member  of  the  advisory  board  of  the 
committee  on  cooperative  cataloguing  of  the  American  Library  Association. 
The  librarian  of  the  Bureau  of  Agricultural  Economics  has  cooperated  with  the 
Social  Science  Research  Council,  acting  as  chairman  of  the  subcommittee  of 
the  advisory  committee  on  social  and  economic  research  in  agriculture  which  is 
arranging  for  the  translation  into  English  of  some  of  the  important  foreign 
economic  works.  Louise  O.  Bercaw,  of  the  Bureau  of  Agricultural  Economics 
library  staff,  again  acted  as  chairman  of  the  committee  on  bibliographical  aid 
of  the  agricultural  libraries  section  of  the  American  Library  Association  which 
is  cooperating  with  the  American  Country  Life  Association  by  compiling  lists 
of  recent  material  on  rural  life.  These  lists  are  published  in  Rural  America. 
The  Bureau  of  Entomology  library  has  continued  its  cooperation  with  the 
Association  of  American  Economic  Entomologists  in  the  preparation  of  the 
Index  to  the  Literature  of  American  Economic  Entomology,  and  the  Forest 
Service  library  with  the  National  Research  Council  in  the  preparation  of  the 
Index  of  American  Forest  Literature.  The  Bureau  of  Public  Roads  library 
has  cooperated  with  the  permanent  International  Association  r>f  Road  Con- 
gresses in  furnishing  material  for  its  Bibliographic  index.  At  the  meeting  of 
the  Permanent  International  Commission  of  Road  Congresses  in  Paris,  June  27. 
1931,  it  was  decided  to  organize  a  documentation  service  for   the  purpose  of 
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making  an  abstract  of  the  road  literature  of  the  various  countries  for  publica- 
tion in  the  bulletin  of  the  association,  the  information  to  be  furnished  by  the 
various  countries.  As  the  contribution  of  the  United  States  to  this  service, 
two  copies  of  Highways,  current  literature,  compiled  by  the  Bureau  of  Public 
Roads  library,  are  being  forwarded  each  week  through  the  Highway  Education 
Board  to  the  office  of  the  association  in  Paris.  The  publication  of  the  abstracts 
began  in  January,  but  instead  of  being  included  in  the  bulletin  it  has  taken  the 
form  of  a  monthly  bulletin,  Bibliographischer  Anzeiger,  Bibliographic  Index.  In- 
dex Bibliographique,  published  in  three  languages.  Many  of  the  entries  have 
been  taken  from  information  supplied  by  the  Bureau  of  Public  Roads  library. 
Agricultural  Library  Notes,  the  mimeographed  publication  of  the  main  library, 
issued  in  cooperation  with  the  land-grant  college  and  experiment-station 
libraries,  has  been  continued.  Six  numbers  were  issued  during  the  past  year. 
On  account  of  the  reduced  funds  for  mimeographing  work  in  the  coming  fiscal 
year  it  is  uncertain  whether  this  publication  can  be  continued. 

BIBLIOGRAPHICAL  WORK 

Two  additions  were  made  during  the  year  to  the  mimeographed  series  of 
Bibliographical  Contributions  issued  by  the  library,  namely,  No.  22,  entitled 
George  Washington  and  Agriculture,  and  No.  23,  entitled  Agriculture  of  the 
American  Indians.  Both  were  prepared  by  Everett  E.  Edwards,  associate 
agricultural  economist,  Division  of  Statistical  and  Historical  Research,  Bureau 
of  Agricultural  Economics. 

In  the  Bureau  of  Agricultural  Economics  library  the  following  additions 
were  made  to  the  mimeographed  series  of  Agricultural  Economics  Biblograph:es  : 
No.  34.  Business  and  Banking  Periodicals  Reviewing  the  Business  Situation ; 
No.  35,  Switzerland :  a  Guide  to  Official  Statistics  on  Agriculture,  Population, 
and  Food  Supply;  No.  36,  The  Grape  Industry;  Selected  list  of  References  on 
the  Economic  Aspects  of  the  Industry  in  the  United  States,  1920-1931 ;  No.  37, 
Advantages  and  Disadvantages  of  Country  Life.  The  two  following  bibliog- 
raphies which  were  prepared  by  the  bureau  library  were  issued  by  the  depart- 
ment in  printed  form,  namely,  The  Influence  of  Weather  on  Crops,  1900-1930 ;  a 
selected  and  annotated  b'bliography  (Miscellaneous  Publication  No.  118), 
and  Bibliography  on  the  Marketing  of  Agricultural  Products — supplement  to 
Miscellaneous  Circular  No.  35    (Miscellaneous  Publication  No.   150). 

In  the  Bureau  of  Agricultural  Engineering  library  there  is  being  prepared 
a  classified  list  of  all  the  publications  of  the  State  agricultural  experiment  sta- 
tions, the  State  extension  services,  and  the  United  States  Department  of  Agri- 
culture dealing  with  agricultural  engineering  subjects. 

In  the  Bureau  of  Dairy  Industry  library  work  was  continued  on  the  re- 
vision of  B'bliographical  Contribution  No.  6,  entitled  "Partial  List  of  Publi- 
cations on  Dairying  Issued  in  the  United  States."  Supplement  No.  1  was 
issued  to  Dairy  Library  List  No.  1,  and  revisions  were  made  of  Dairy  Library 
Lists  Nos.  2-4.  Dairy  Library  List  No.  5,  Partial  List  of  Books  Relating  to 
Dairy  Farming  and  Herd  Management,  was  issued  as  a  revision  of  a  previously 
issued  unnumbered  list. 

In  the  Office  of  Experiment  Stations  library  a  List  of  Bulletins  of  the 
Agricultural  Experiment  Stations  for  the  calendar  years  1929  and  1930  was 
compiled  and  issued  as  Miscellaneous  Publication  No.  128.  It  is  the  fifth 
supplement  to  Department  Bulletin  1199.  Considerable  progress  has  been 
made  in  the  preparation  of  the  indexes  for  Bulletin  1199  and  Supplement  No.  1, 
which  were  issued  without  indexes.  A  bibliography  of  217  pages  on  Boys'  and 
Girls'  4-H  Club  Work  in  the  United  States  was  issued  in  mimeographed  form 
during  the  year.  The  extension  publications  of  the  State  agricultural  colleges 
received  currently  by  the  Office  of  Experiment  Stations  library  are  now 
listed  twice  a  month  for  publication  in  the  Official  Record  under  the  heading 
"  State  Extension  Publications."  beginning  with  the  number  for  February  f>, 
1932.  This  list  in  the  Official  Record  takes  the  place  of  the  Monthly  List  of 
Extension  Publications  prepared  by  the  Office  of  Experiment  Stations  l'brary, 
which  was  formerly  issued  separately  in  mimeographed  form.  The  Monthly 
List  was  discontinued  at  the  end  of  1931. 

The  Forest  Service  library  completed  to  the  end  of  1931  the  Bibliography 
of  American  Forest  Literature.  The  bibliography  entitled  Some  Books  on 
Forestry  in  English  was  again  revised  and  remimeographed. 

The  Bureau  of  Plant  Industry  library  completed  and  submitted  for  publi- 
cation by  the  department  A  Bibliography  of  Plant  Genetics :  Cytology,  Yaria- 
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tion,  Crop  Breeding,  to  1930.  This  bibliography  contains  more  than  a  thou- 
sand author  entries  and  a  detailed  subject  index. 

In  addition  to  the  bibliographies  specifically  mentioned,  numerous  brief 
bibliographical  lists  in  typewritten  form  were  prepared  in  several  of  the 
bureau  libraries. 

The  following  current  literature  lists  issued  in  mimeographed  form  were 
continued  during  the  year :  Agricultural  Economics  Literature,  prepared  in  the 
Bureau  of  Agricultural  Economics  library ;  Agronomy  Current  Literature  and 
Botany  Current  Literature,  prepared  in  the  Bureau  of  Plant  Industry  library; 
Forestry  Current  Literature,  prepared  in  the  Forest  Service  library ;  Highways 
Current  Literature,  prepared  in  the  Bureau  of  Public  Roads  library,  and  Cot- 
ton Literature :  Selected  References,  prepared  in  the  Division  of  Cotton  Mar- 
keting of  the  Bureau  of  Agricultural  Economics.  Two  new  series  were  begun 
during  the  year,  Agricultural  Engineering  Current  Literature,  prepared  in  the 
Bureau  of  Agricultural  Engineering  library,  and  Entomology  Current  Literature, 
prepared  in  the  Bureau  of  Entomology  library.  The  former  was  begun  in 
August,  1931,  and  the  latter  in  January,  1932. 

LEGISLATIVE  REFERENCE  WORK 

The  Bureau  of  Agricultural  Economics  library  and  the  Bureau  of  Public 
-Ttoads  library  continued  to  follow  and  record  the  congressional  bills  of  interest 
to  their  respective  bureaus.  In  the  Bureau  of  Agricultural  Engineering  this 
work  was  assigned  to  the  bureau  library  with  the  opening  of  the  Seventy- 
second  Congress. 

BUREAU  AND  DIVISION  LIBRARIES 

A  list  of  the  branch  libraries  in  the  various  bureaus  and  offices  and  data  in 
regard  to  them  will  be  found  in  Table  2.  Cataloguing  statistics  are  included 
in  the  paragraph  above  entitled  "  Cataloguing  and  Classification."  Statistics 
-of  circulation  are  given  in  Table  1.  Other  activities  are  described  in  the  body 
of  the  report  under  their  appropriate  headings. 

The  reference  work  of  the  Bureau  of  Agricultural  Economics  library  during 
the  past  year  reflected  the  economic  situation  in  the  United  States  and  foreign 
countries.  The  library  received  many  requests  for  information  on  various 
aspects  of  the  depression  and  plans  for  its  relief.  As  the  Bureau  of  Agricultural 
Economics  library  was  formed  in  July.  1922.  by  the  union  of  the  libraries  of  the 
Bureau  of  Markets,  the  Bureau  of  Crop  Estimates,  and  the  Office  of  Farm 
Management,  the  past  year  marks  the  end  of  a  decade  in  the  library's  growth. 
At  the  time  of  its  formation  few  bibliographical  aids  to  the  use  of  agricultural 
economics  literature  were  available.  To  meet  the  need  for  such  aids  the  library, 
in  addition  to  issuing  a  monthly  publication  devoted  to  the  current  literature, 
has  issued  between  40  and  50  extensive  bibliographies  in  the  field  of  agricultural 
economics  and  also  numerous  other  bibiliographies  of  lesser  importance.  It 
does  not  seem  too  much  to  say,  therefore,  that  the  library  has  done  its  fair 
share  in  the  work  of  organizing  the  knowledge  of  agricultural  economics. 

During  the  past  year  the  library  of  the  Bureau  of  Entomology  was  made  the 
custodian  of  the  collection  of  photographs  of  entomologists  assembled  by  L.  O. 
Howard,  former  chief  of  the  bureau.  The  collection  at  present  includes  more 
than  2,500  photographs  of  entomologists  throughout  the  world  from  the  time 
of  Linrenus  to  the  present.  An  effort  will  be  made  to  add  to  these  constantly 
so  that  the  collection  may  be  as  comprehensive  as  possible.  Contributions  to  the 
collection  will  be  welcomed. 

The  Office  of  Experiment  Stations  is  checking  the  foreign  mailing  list  of  the 
Experiment  Station  Record  in  order  to  learn  the  number  and  value  of  the 
publications  that  are  received  by  the  department  in  exchange  for  the  Record. 
The  findings  are  to  be  incorporated  in  a  report  on  the  distribution  of  publica- 
tions which  is  to  be  presented  at  the  next  meeting  of  the  Association  of  Land- 
Grant  Colleges.  Further  information  as  to  the  scope  and  purpose  of  this 
report  is  contained  in  the  editorial  in  the  Experiment  Station  Record  for  May, 
1932.  volume  66,  No.  7. 

The  Bureau  of  Home  Economics  library  gave  much  time  to  requests  issuing 
from  the  Emergency  Drought  Relief  Committee,  the  White  House  Conference  on 
Child  Health  and  Protection,  and  the  President's  Conference  on  Home  Building. 

Changes  were  made  during  the  year  in  the  locations  of  three  of  the  branch 
libraries.     These  are  described  in  more  detail  in  the  following  paragraph. 


O  ANNUAL  REPORTS   OF   DEPARTMENT    OF   AGRICULTURE,    19  3  2 

MOVING  OF  THREE  BRANCH  LIBRARIES  AND  THE  MAIN  LIBRARY 

The  completion  during  the  past  fiscal  year  of  two  units  of  the  new  extensible 
office  building  called  the  South  Building,  which  is  being  erected  for  the  depart- 
ment, brought  about  changes  in  the  quarters  of  the  libraries  of  the  Bureau  of 
Agricultural  Economics,  the  Bureau  of  Home  Economics,  and  the  Office  of  Ex- 
periment Stations.  These  changes  were  coincident  with  the  moving  of  the 
bureaus  with  which  the  libraries  are  connected  into  the  South  Building.  They 
were  followed  later  by  the  moving  of  the  main  library. 

The  Bureau  of  Home  Economics  library  was  moved  in  March,  1932,  from  the 
Earle  Building  and  was  assigned  space  on  the  sixth  floor,  where  all  the  other 
offices  of  the  bureau  are  located.  The  library  occupies  rooms  6053-6059  on  the 
south  side  of  the  B  Street  corridor.  As  its  quarters  are  somewhat  smaller  than 
they  were  before  the  moving,  comprising  736  square  feet  as  compared  with  945 
square  feet  in  the  Earle  Building,  it  was  necessary  to  reduce  the  collections  by 
filing  some  of  the  periodicals  in  the  office  rooms  and  returning  others  to  the  main 
library.  This  move  of  the  bureau  library  is  the  third  since  it  was  organized 
in  the  fiscal  year  1924. 

On  May  31,  1932,  the  Office  of  Experiment  Stations  library  began  moving  from 
220  Fourteenth  Street  SW.;  where  the  office  had  been  located  for  nearly  20 
years,  to  the  new  location  of  the  office  on  the  fifth  floor  of  the  South  Building. 
The  moving  of  the  library  required  three  days.  The  library  occupies  rooms 
5501-5521,  as  follows :  Stack  room  and  reading  room,  5501-5507 ;  librarian's 
office,  5509 ;  loan  desk  and  periodical  room,  5511-5513 ;  extension  collection, 
5515-5519 ;  station  publications  and  bindery,  55191-5521.  In  the  present  quarters 
the  library  occupies  2,650  square  feet  of  floor  space  as  compared  with  1,702  in 
its  former  quarters. 

On  June  22  the  Bureau  of  Agricultural  Economics  library  began  moving  from 
the  Bieber  Building,  1358  B  Street  SW.,  where  it  had  been  located  since  1922, 
to  the  third  floor  of  the  South  Building.  The  moving  was  completed  in  one 
week,  with  the  exception  of  the  periodical  division  which  could  not  be  moved 
until  the  second  week  of  July,  since  the  shelving  was  not  ready  earlier.  The 
library  occupies  rooms  on  the  west  side  of  the  Thirteenth  Street  corridor,  from 
3402  to  3430.  The  librarian's  office  is  room  3402,  the  loan  desk  is  room  '3408, 
and  the  periodical  room  is  3422.  These  rooms  comprise  4,550  square  feet  as 
compared  with  5,092  in  the  Bieber  Building.  As  this  space  is  less  than  was 
available  in  the  Bieber  Building,  it  was  necessary  to  return  a  large  number  of 
volumes  to  the  main  library,  as  follows:  Volumes  of  foreign  statistics  returned, 
2,270 ;  volumes  on  economic  subjects  returned,  5,891 :  volumes  of  newspapers 
returned  (approximate  figures),  4,000;  total  number  of  volumes  returned  to  the 
main  library,  12,161. 

Up  to  the  middle  of  June  it  was  not  anticipated  that  the  main  library  would 
be  moved  from  the  Bieber  Building  to  its  permanent  quarters  in  the  South 
Building  until  the  completion  of  its  new  stacks,  which  it  was  expected  would 
be  available  in  August  or  September,  1932.  The  decision  of  the  Treasury 
Department,  however,  to  begin  the  wrecking  of  the  Bieber  Building  by  August  1 
combined  with  the  fact  that  a  further  delay  developed  in  connection  with  the 
stack  contract  made  it  necessary  to  begin  the  moving  on  June  24.  It  was  com- 
pleted on  July  23.  It  is  estimated  that  more  than  200,000  volumes  were  moved. 
During  the  moving  there  was  no  interruption  of  the  library  service  with  the 
exception  of  the  discontinuance  of  inter-library  loans  outside  the  city.  In  a 
few  instances  there  was  an  unavoidable  delay  in  supplying  certain  books  called 
for  when  they  were  actually  in  transit.  Since  the  new  stacks  were  not  available 
it  was  necessary  to  move  all  of  the  old  stack  equipment,  both  steel  and  wooden, 
except  the  old  bracket  stacks,  which  it  was  not  feasible  to  move  because  of  the 
difficulty  of  reerecting  them.  This  made  it  necessary  to  install  360  double  face 
sections  of  new  temporary  wooden  shelving.  In  order  to  provide  space  for  the 
books  in  the  South  Building  it  was  necessary  to  place  them  in  rooms  on  the  first 
floor,  which  had  been  intended  for  other  offices  of  the  department.  The  library 
is  now  temporarily  occupying  all  the  first  floor,  except  a  few  rooms  on  the 
southeast  and  southwest  corners  and  two  rooms  in  the  northwest  corner.  It  is 
also  occupying  all  the  rooms  in  the  basement  on  the  B  street  corridor.  The 
total  space  now  occupied  is  approximately  39,000  square  feet.  When  the  new 
stacks  are  completed  all  the  books  will  again  have  to  be  moved  with  the  excep- 
tion of  the  reference  room  collections.  A  rearrangement  of  the  periodical 
reading  room  and  of  the  current  files  of  periodicals  will  also  be  necessary. 
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In  an  office  building  such  as  the  South  Building,  which  is  built  around  an 
open  court  on  the  unit-room  plan  and  with  bisecting  corridors  on  all  sides, 
the  space  can  not  be  planned  so  satisfactorily  for  library  use  as  is  possible 
in  a  separate  building.  Nevertheless,  the  present  library  quarters  are  a  great 
improvement  over  any  it  has  had  in  the  past.  The  reference  rooms  and  work 
rooms  are  light  and  pleasant  and  provide  room  for  growth.  When  the  new 
stacks  are  completed  the  accommodations  for  readers  will  be  further  improved 
and  the  use  of  the  library  greatly  facilitated. 

MEETINGS 

At  the  annual  conference  of  the  American  Library  Association  in  New 
Orleans  in  April,  1932,  the  library  was  represented  by  Emma  B.  Hawks,  asso- 
ciate librarian,  and  Emily  L.  Day,  librarian  of  the  Division  of  Cotton  Mar- 
keting, Bureau  of  Agricultural  Economics.  At  the  meeting  of  the  agricultural 
libraries  section  of  the  association  Jessie  M.  Allen,  librarian  of  the  Bureau 
of  Plant  Industry,  was  reelected  secretary  of  the  section.  The  meeting  of  the 
Association  of  Land-Grant  Colleges  and  Universities  in  Chicago  in  November, 
1931,  was  attended  by  Cora  L.  Feldkamp,  librarian  of  the  Office  of  Experiment 
Stations. 

LIBRARY  STAFF 

Thirty-eight  permanent  employees  were  carried  by  the  main  library  at  the 
close  of  the  fiscal  year  and  72  by  the  bureau  and  office  libraries,  making  a 
total  of  110.  Of  this  number  there  were  20  in  administrative  positions  (includ- 
ing the  librarian  of  the  department,  the  heads  of  divisions  in  the  main  library, 
and  the  librarians  of  the  bureaus),  79  library  and  clerical  assistants,  1  trans- 
lator, 7  messengers,  and  3  charwomen. 

Staff  meetings  were  held  each  month  from  October  to  April.  The  staff 
organ,  the  News  Letter,  was  issued  from  October,  1931  to  May,  1932. 

The  past  year's  work  has  presented  many  additional  and  unusual  difficulties 
on  account  of  the  moving  of  the  library.  These  difficulties,  which  have  meant 
hard  physical  strain,  overtime  work,  and  disturbed  working  conditions,  have 
been  met  by  the  members  of  the  staff  in  a  most  willing  and  helpful  spirit, 
without  which  the  task  could  not  have  been  successfully  accomplished.  Ac- 
knowledgment of  their  loyal  and  efficient  cooperation  is  gratefully  recorded. 
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Table  2. — Combined  statistics  of  circulation,  1931  and  1932 


Bureau  or  office  library 


Number  of  books  circulated 


To  individ- 
uals 


1931 


1932 


To  main 
library 


1931     1932 


To  branch 
libraries 


1931     1932 


Total 


1931 


1932 


Current  peri- 
odicals circu- 
lated 


1931 


Num- 
ber of 
bor- 
row- 
ers, 
1932 


Main  library 

Agricultural  Economics.. 
Agricultural  Engineering. 

Animal  Industry 

Chemistry  and  Soils 

Dairy  Industry 

Entomology 

Experiment  stations 

Forest  Service 

Home  Economics 

Plant  Industry 

Public  Roads 


22,  644 
16,  441 


2,726 

7,071 

1,954 

3,998 

2,991 

2,302 

3,357 

(3) 

5,056 


20,  575 
18,  593 
1,440 
3,604 
6,311 
1,858 
4,022 
2,596 
2,560 
4,767 
(3) 
2  3,  336 


1,  05-, 


208 

891 

97 

463 

0) 
407 
333 

(3) 
558 


1,155 
200 
239 
775 
110 
594 

m 


(3) 

1,207 


3,945 
147 


Total. 


68,  540 


4,014 


33,  213 
211 

0) 

105 

74 
23 

2 
0) 

1 


49,  589 

17,  645 

(2) 

3.037 
8,011 
2,090 
4,462 
2,991 
2,710 
3,690 
(3) 
5,614 


53, 788  (i) 

19, 959  (i) 

1, 640  (2) 

3,  948  30,  244 

7,  160  41,  908 

1,991 1  29,762 

4,618  0, 

2,596i  30.010 


3,127 

5,173 

(3) 

2  4,543 


7,406 
11.  079 
35,  533 
217,313 


0) 

0) 

7,689 
35.  322 
44,  720 
28,  392 

7,111 
28,  771 

7,416 
13.  342 
35,  831 

8,540 


1,260 
508 

53 

83 
349 

75 
115 
115 
145 

72 
0) 
131 


5,  252  27,  285  33, 


839  108,  543(210,  098  217,  134   2 


1  Figures  not  available. 

2  The  library  of  the  Division  of  Agricultural  Engineering  of  the  Bureau  of  Public  Roads  was  made  the 
library  of  the  Bureau  of  Agricultural  Engineering  when  the  bureau  was  established,  on  July  1,  1931.  The 
statistics  of  circulation  for  1931  of  the  Division  of  Agricultural  Engineering  are  included  in  the  statistics 
of  the  Bureau  of  Public  Roads  library. 

3  The  Bureau  of  Plant  Industry  library  does  not  maintain  a  collection  of  books,  as  it  is  in  close  proximity 
to  the  main  library.  The  circulation  of  books  to  members  of  the  bureau  is  therefore  included  with  those 
for  the  main  library,  but  circulation  figures  are  available  for  current  periodicals,  as  this  circulation  is 
handled  in  the  Bureau  of  Plant  Industry  library. 

Table  3. — Statistics  of  bureau  libraries1 


Bureau  or  office  library 


Regis 

tered 

bor- 

Em- 
ployees 

Books 

Pam- 
phlets 

Peri- 
odicals 

cur- 
rently 
received 

Regis- 
tered 
bor- 
rowers 

rowers 

to 
whom 
peri- 
odicals 

are 
circu- 
lated 

Shelv- 
ing 

Linear 

Number 

Number 

Number 

Number 

Number 

Number 

feet 

21 

256,  307 

1,915 

508 

145 

'(3) 

4 

511 

09 

218 

54 

37 

45 

1 

*  2,  555 

*  5, 000 

219 

53 

29 

336 

3 

(5) 

581 

83 

83 

(3) 

1 

4,797 

4,570 

276 

68 

32 

558 

4 

11,  255 

(3) 

594 

349 

165 

1,770 

1 

<4,200 

(s) 

113 

94 

45 

555 

4 

1,280 

5,180 

319 

75 

67 

180 

4 

12,560 

14,  000 

920 

115 

38 

1,675 

1 

'  2,  000 

500 

<35 

342 

8 

4,292 

76,  100 

1,093 

115 

61 

1,587 

1 

26,  850 

88 

145 

76 

1,227 

3 

2  3,  862 

319 

72 

72 

685 

11 

195 

675 

(3) 

189 

140 

4 

no,  437 

*18,  980 

335 

131 

122 

1,499 

1 

6,322 

(3) 

4 

20 

1,300 

Space 
occu- 
pied 


Agricultural  Economics 

Division  of  cotton  marketing 

Agricultural  E ngineering 

Animal  Industry 

Animal  husbandry  division 

Chemistry  and  Soils 

Fertilizer  and  fixed  nitrogen  in 

vestigations 

Dairy  Industry 

Entomology 

Bee  culture  laboratory 

Experiment  stations 

Forest  Service 

Home  Economics 

Plant  Industry 

Public  Roads 

Solicitor's  office 


Square 

feet 

4, 550 

576 

482 

540 

630 

1,000 

1,260 
400 

2,240 
400 

2,650 

1,142 
736 
650 
912 

1,500 


1  The  Weather  Bureau  library  is  administered  separately,  with  the  exception  that  the  books  and 
periodicals  are  purchased  from  the  appropriation  of  the  library  of  the  department,  the  sum  of  $1,000  being 
set  aside  each  year  for  this  purpose. 

2  Includes  pamphlets. 

3  Figures  not  available. 

4  Approximate  figures. 

6  Does  not  maintain  a  collection  of  books. 
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REPORT  OF  THE  DIRECTOR  OF  PERSONNEL  AND 
BUSINESS  ADMINISTRATION 


United  States  Department  of  Agriculture, 
Office  of  Personnel  and  Business  Administration, 

Washington,  D.  C,  September  6,  1932'. 
Sir:  I  submit  herewith  a  report  of  the  work  of  the  Office  of  Person- 
nel and  Business  Administration  for  the  fiscal  year  ended  June  30, . 
1932. 

Respectfully, 

W.  W.  Stockberger,  Director^. 
Hon.  Arthur  M.  Hyde, 

Secretary  of  Agriculture. 


INTRODUCTION 

From  the  standpoint  of  administration,  the  fiscal  year  1932,  was  marked  by 
measures  of  economy  in  order  to  bring  the  expenditure  program  of  the  department 
into  conformity  with  the  general  financial  situation  of  the  Government.  At  the 
beginning  of  the  fiscal  year  the  chiefs  of  the  several  bureaus  and  offices  were 
requested  to  curtail  expenses  in  every  possible  manner  in  order  to  lighten  the 
burden  upon  the  Treasury  and  reduce  the  size  of  the  deficit.  By  administrative 
economies  of  all  types,  reduction  in  salary  expenditures  through  the  nonfilling 
of  vacancies,  the  elimination  of  increases  in  compensation,  reduction  of  expendi- 
tures for  travel,  both  as  to  the  amount  performed  and  the  rate  of  travel  ex- 
penses paid,  purchase  of  supplies  and  equipment,  and  by  curtailment  and  post- 
ponement of  activities  where  possible,  a  considerable  reduction  in  anticipated 
expenditures  was  effected,  and  the  following  amounts,  approximately,  were  not 
used  and  will  be  returned  to  the  Treasury  as  outright  savings  from  the  appropria- 
tions for  the  ordinary  activities  of  the  department: 


Bureau  of  Agricultural  Economics $648, 820 

Bureau  of  Agricultural  Engineering 43,000 

Bureau  of  An  imal  Industry 926, 840 

Bureau  of  Biological  Survey 80,  380 

Bureau  of  Chemistry  and  Soils 194, 300 

Collection  of  seed  loans 13,  760 

Bureau  of  Dairy  Industry 53, 800 

Bureau  of  Entomology 375,060 

Office  of  Experiment  Stations 29, 130 

Extension  Service 98,450 

Food  and  Drug  Administration 105, 370 

Forest  Service 680, 110 


Grain  Futures  Administration $27,  540 

Bureau  of  Home  Economics 10,  250 

Office  of  Information 16,  750 

Library 500- 

Bureau  of  Plant  Industry 344,850 

Plant  Quarantine  and  Control  Adminis- 
tration   409,370 

Bureau  of  Public  Roads 163,  460 

Office  of  Secretary. 86,  690 

Weather  Bureau 356,  770 


Total.— 4,  665,  2C0> 


In  addition  to  the  foregoing  savings  from  the  appropriations  for  ordinary 
activities,  unexpended  balances  amounting  to  approximately  $7,902,000  accrued 
on  special  appropriations  for  loans,  roads,  etc.,  wnich  also  will  be  returned  to  the 
Treasury. 

The  savings  of  $4,665,200  effected  on  the  appropriations  for  ordinary  ac- 
tivities were  in  almost  every  case  reflected  in  decreased  appropriations  for  the 
fiscal  year  1933,  and  while  their  accomplishment  necessitated  consideiable  re- 
arrangement of  expenditure  plans  throughout  the  department  and  created  a 
difficult  situation  during  1932,  at  the  same  time  the  department  was  able  to  meet 
the  situation  arising  in  the  fiscal  year  1933  when  reductions  approximating 
$10,000,000  were  made  in  these  appropriations  with  less  disturbance  to  the  work 
than  otherwise  would  have  been  the  case. 

In  addition  to  the  administrative  action  taken  in  the  department  to  curtail 
expenditures,  Congress  devoted  considerable  attention  to  legislation  dealing  with 
the  same  subject.  As  an  outgrowth  of  both  the  executive  and  legislative  acts, 
therefore,  numerous  problems  of  business  and  personnel  administration  arose,  and' 
the  retrenchment  plans  and  policies  thus  determined  upon  placed  greatly  added 
143656—32 
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duties  on  all  offices  in  the  department,  both  in  the  central7 administration  and  the 
several  bureaus  and  offices.  The  reduction  in  appropriations  and  the  passage  of 
the  economy  act  (Public,  No.  212,  72d  Cong.),  approved  June  30,  1932>  enacted 
to  accomplish  savings  in  the  conduct  of  the  entire  Government,  placed  further 
restrictions  on  departmental  operation  which  will  have  a  decided  effect  throughout 
the  fiscal  year  1933. 

For  the  purpose  of  clarity,  the  work  of  the  Office  of  Personnel  and  Business 
Administration  is  developed  according  to  individual  divisions,  as  follows: 

BRANCH  OF  PERSONNEL 

DIVISION   OF   APPOINTMENTS 

The  division  of  appointments  continued  to  function  along  the  same  lines  as  in- 
dicated in  last  year's  report.  In  view  of  the  conservative  policy  adopted  by  the 
department  in  making  appointments  and  filling  vacancies  since  the  last  report, 
the  records  of  this  office  reflect  interesting  information  which  may  best  be  ob- 
served through  the  comparison  shown  in  Table  1. 

Table  1. — Personnel  activities  of  the  Department  of  Agriculture,  1931  and  1932 


Employees  on  rolls  of  depart- 
ment 

Field 
stations 

Employ- 
ees ap- 
pointed 

Separa- 
tions 

Year  ended  June  30 

Depart- 
mental 
service 

Field 
service 

Total 

from  the 
depart- 
ment 

1931 

5,639 
5,664 

22,  524 
21,  764 

28,163 
27, 350 

1,451 
1,451 

10,  258 
6,612 

7,836 

1932                                       

7,425 

The  department  personnel  experienced  a  turnover  of  5.98  per  cent  during  the 
year  as  compared  with  7.95  per  cent  during  1931,  9.79  per  cent  during  1930,  and 
8.62  per  cent  during  1929. 

During  the  year,  304  formal  applications  for  positions  were  received  and  cir- 
culated throughout  the  department. 

RECORD    OF    LEAVE 

Comparison  of  the  average  number  of  days  leave  taken  by  the  employees  of 
the  department  during  the  calendar  years  1924  to  1931,  both  inclusive,  is  shown 
in  Table  2. 


Table  2. — Average  number  of  days  leave  taken  by  employees  of  the  Department  of 

Agriculture,  1921^-1931 


DEPARTMENTAL  EMPLOYEES 

Leave 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

8  years 
average 

27.0 
7.6 

27.3 
7.3 

27.2 
7.9 

27.0 

7.5 

27.0 

7.7 

27.0 

7.7 

27.0 
6.9 

27.2 
7.4 

27.1 

Sick 

7.5 

Total      

34.6 

34.6 

35.1 

34.5 

34.7 

34.7 

33.9 

34.6 

34.6 

FIELD  EMPLOYEES 

12.1 
3.0 

12.3 
3.0 

12.2 
3.2 

12.0 
3.0 

12.0 
3.3 

12.3 
3.1 

12.3 
2.8 

12.6 
2.8 

12.2 

Sick - 

3.0 

Total r. 

15.1 

15.3 

15.4 

15.0 

15.3 

15.4 

15.1 

15.4 

15.2 

Employees  in  the  field  service,  until  June  30,  1932,  were  limited  to  15  days 
annual  and  15  days  sick  leave.  By  act  of  Congress  (Public  No.  212,  72d  Cong.) 
the  privilege  of  receiving  annual  leave  with  pay  was  suspended  during  the  fiscal 
year  ending  June  30,  1933. 
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It  is  interesting  to  note  that  26  per  cent  of  the  employees  in  Washington  and 
54  per  cent  of  the  employees  in  the  field  took  no  sick  leave  in  1931,  and  only  4.1 
per  cent  of  the  Washington  personnel  and  4. 1  per  cent  of  the  field  used  the  entire 
allowance  of  annual  and  sick  leave  which  could  have  been  granted.  These  aver- 
ages are  consistent  with  those  of  the  past  eight  years. 


WORK    INCIDENT    TO    APPOINTMENTS,    TRANSFER,    AND    PROMOTION 

Personnel  changes  in  the  department  during  the  year,  as  compared  with  those 
of  1931,  are  given  in  Table  3. 

Table  3. — Personnel  changes  in  the  Department  of  Agriculture,  1931  and  1932 


1931 


1932 


Certificates  from  registers 

Reinstatement  certificates 

Certificates  for  change  in  status 

Transfer  certificates 

Authorities  for  temporary  appointments 

Authorities  for  extensions  of  temporary  appointments 

Authorities  for  extensions  of  suspensions 

Civil  Service  examinations  requested 


,420 

702 

385 

212 

619 

194 

289 

165 

762 

462 

432 

443 

11 

6 

132 

26 

RETIREMENT    RECORDS 

The  division  of  appointments  has  continued  work  on  the  final  completion  and 
installation  of  a  new  system  of  retirement  records,  which  was  begun  in  the  fiscal 
year  1931,  under  which  Civil  Service  Form  2806  was  substituted  for  the  old 
master  retirement  card.  All  applications  for  retirement,  except  disability,  are 
now  submitted  to  the  Civil  Service  Commission  with  complete  fiscal  and  per- 
sonnel data  on  Form  2806.  Figures  showing  retirements  in  1931  and  1932  are 
■given  in  Table  4. 

Table  4. — Number  of  employees  retired,  1931  and  1932 


Annuity  retirements  in  class- 

Disability  retirements  in  class- 

Cases 
dis- 
posed 
of 

Year  ended  June  30 

Profes- 
sional 

Subpro- 

fes- 
sional 

Clerical, 
admin- 

istra- 
tive,and 

fiscal 

Cus- 
todial 

Profes- 
sional 

Subpro- 

fes- 
sional 

Clerical, 

admin- 
istra- 

tive,and 
fiscal 

Cus- 
todial 

1931  

36 
22 

88 
41 

20 
13 

27 
9 

7 
8 

17 
17 

20 
8 

3 

10 

307 

"1932 

378 

The  averages  of  the  annuities  in  the  various  groups  are  as  follows: 

1931  1932 

Professional  and  scientific $1,  006.  77  $1, 100.  77 

Subprofessional 926.61         972.67 

Clerical,  administrative,  and  fiscal 907.88         981.88 

•Custodial 749. 42         698. 57 

Of  157  employees  on  continuance  at  the  close  of  the  fiscal  year  only  3  were 
recommended  for  further  continuance,  the  remaining  154  employees  being  sepa- 
rated from  the  service  effective  June  30,  1932,  under  the  terms  of  the  economy 
;act.  The  number  of  employees  who  had  been  given  continuances  in  1931  and 
1932  is  shown  in  Table  5. 


Table  5. — Number  of  employees  who  received  continuances  after  reaching  retirement 

age,  1931  and  1932 


Year  ended  June  30 

Extensions 

First 

Second 

Third 

Fourth 

Fifth 

Sixth 

1931 

53 
60 

29 
35 

3 
1 

1 
0 

2 
0 

1 

1932 

0 
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The  proportionate  number  of  employees  reaching  retirement  age  apparently 
will  continue  at  about  the  same  rates  during  the  fiscal  year  1933,  but  under  the 
terms  of  the  economy  act  it  appears  that  almost  all  these  employees  will  be 
recommended  for  retirement  and  very  few  for  continuance. 

DIVISION   OF   ORGANIZATION   AND    CLASSIFICATION 

The  division  of  organization  and  classification  continued  with  no  change  in 
its  staff  since  the  last  report.  A  number  of  important  investigations  were  con- 
cluded by  this  division,  which  resulted  in  the  reorganization  of  bureau  work  and 
a  saving  in  money  to  the  department.  With  a  departmental  economy  program 
in  effect  this  office  has  been  particularly  useful  in  assembling  information  con- 
cerning organizational  and  classification  matters.  Since  the  last  report  was  issued 
the  number  of  positions  allocated  has  been  substantially  reduced,  as  will  be  noted 
in  Table  6. 

Table  6. — Appointments  and  changes  in  status  of  employees  of  the  Department  of 
Agriculture,  1931  and  1932 


Year  ended  June  30 

Appoint- 
ments to 

new 
positions 

Changes 
in  duty 

Changes 

to 
vacancies 

Appeals 

Total 

1931  ...     

545 
187 

430 
320 

979 
725 

110 
23 

2,064 

1932 

1,255 

During  the  year  this  office  drafted  and  had  photographed  161  charts  covering 
the  various  bureau  activities  of  the  department.  This  number  does  not  include 
miscellaneous  charts  prepared  from  time  to  time  to  accompany  special  reports. 

The  scope  of  activities  of  this  division  continues  similar  to  that  outlined  in  last 
year's  report,  with  the  exception  that  a  new  house  organ,  the  Administrative 
Bulletin,  has  been  edited  by  this  office.  The  Bulletin  is  a  departmental  publica- 
tion reflecting  constructive  information  for  the  use  of  administrative  officers  in 
Washington  and  in  the  field  service. 

BRANCH    OF    BUSINESS    AND    FISCAL    OPERATIONS 

THE  DEPARTMENT  BUDGET 

Total  appropriations  made  for  the  Department  of  Agriculture  for  all  purposes, 
for  the  fiscal  year  1932,  amounted  to  $301,552,230.  Appropriations  thus  far  made 
for  the  fiscal  year  1933  amount  to  $185,883,236.  The  total  for  1933  is  exclusive  of 
$132,000,000  provided  by  the  emergency  relief  and  construction  act  of  1932  for 
advances  to  the  States  for  Federal-aid  and  for  other  road  construction  during  the 
fiscal  year  1933.  The  distribution  of  the  appropriations  for  1932  and  1933  is 
shown  in  Table  7.  It  will  be  noted  that  funds  appropriated  for  highway  con- 
struction are  well  in  excess  of  50  per  cent  of  the  total  appropriations  for  each  year. 


Table  7. — Distribution   of  Department   of  Agriculture   appropriations  for  fiscal 

years  1932  and  1933 

[1932,  final  figures;  1933,  as  of  July  1,  1932] 


Fiscal  year 

Activity 

1932 

1933 

General  activities: 

Office  of  the  Secretary - ...      ...     .     

$1,322,115 

1, 420,  961 

110,620 

399,  410 

1,  793,  560 

4,  497,  720 

16,  085, 195 

796,  990 

5, 839,  238 

$1,  206,  547 

1,  335, 800 

106, 100 

294,  294 

1,  688, 170 

4, 164,  038 

Bureau  of  Animal  Industry ..     ..  ._  . ...      .  .     .. 

15,  324,  947 

Bureau  of  Dairy  Industry..    ...     .....     .     .     .. 

717, 448 

Bureau  of  Plant  Industry 

4,  930,  874 
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Table  7. — Distribution   of  Department   of  Agriculture   appropriations  for  fiscal 
years  1932  and  1933 — Continued 


Activity 

Fiscal  year 

1932 

1933 

General  activities— Continued. 

Forest  Service  (exclusive  of  forest  roads,  payments  to  States,  and  forest  - 

i  $16,  960, 120 
2, 177,  201 
2,  863,  740 

2,  229, 170 
179,  940 
583,  840 

7,  241, 136 
246,  700 

3,  747,  930 
221,  480 

1,  810,  228 

i  $12,  556,  399 

Bureau  of  Chemistry  and  Soils.  -  - --  ..  ..           ._  ..     .  . 

2, 025,  080 

2,471,700 

1,  756, 177 

Bureau  of  Public  Roads  (exclusive  of  Federal-aid  highwavs) ...     . 

518,  690 

Bureau  of  Agricultural  Economics -__—_-____        -     -        ..  .     . 

6,  649,  841 

233,  365 

2,  490, 125 

218,  838 

1,  716, 167 

Total - 

70,  527,  294 

60,  404,  600 

Payments  to  States  (exclusive  of  road  funds) : 

State  agricultural  experiment  stations,  for  research  under  Hatch,  Adams, 

4,  357,  000 

8,  672,  936 

1,  775,  000 

95,  000 

1,  640,  000 

4,  374,  000 
8,  728,  096 

State  colleges  of  agriculture,  for  extension  work,  under  Smith-Lever,  and 
supplemental  acts  (Extension  Service) ....  ... 

1,611,580 

Cooperative  distribution  of  forest  planting  stock  (Forest  Service)  ... 

79,  960 

Payments  to  States  from  national-forest  receipts  (Forest  Service) . 

1,  280,  000 

Total. 

16,  539,  936 

16,  073,  636 

Road  funds: 

175,  000,  000 

12,  500,  000 

600,  000 

100,  000,  000 

Forest  roads  and  trails,  under  Federal  highwav  act... 

8,  905,  000 

Roads  and  trails  for  States,  paid  from  national-forest  receipts. ..  -  .  .  . 

500,  000 

Total 

188, 100,  000 

109,  405,  000 

Emergency  relief  loans: 

Loans  to  farmers  in  storm  and  drought-stricken  areas,  Southeastern  States  - 

2,  000,  000 

20,  000,  000 
125,  000 

Agricultural  credit  and  rehabilitation  emergency  relief  loans  (carried  in 
Interior  Department  appropriation  act,  1932) .          ..... 

(2) 

Collection  of  seed  loans .... .  _ _.  . 

(3) 

Total 

22, 125,  000 

Special  items: 

Fighting  forest  fires  (deficiency  item)...    ..  

4,  260,  000 
2,145 

Private  claims  and  relief  act ...  .  .  ...     

Grand  total... . .  ..  .             ... 

301,  554,  375 

*  185,  883,  236 

i  Includes  $1,700,000  for  cooperative  work. 

2  $10,000,000  of  1932  appropriation  provided  by  Public  Resolution  11  of  Mar.  3,  1932,  reappropriated  and 
made  immediately  available  for  aid  in  establishing  agricultural-credit  corporations. 

3  $500,000  of  unexpended  balance  of  appropriation  provided  under  Public  Resolution  114,  approved  Jan. 
15,  1931,  continued  available  until  June  30,  1933. 

*  Exclusive  of  $1,000,000  carried  in  the  agriculture  act  for  1933  for  the  Century  of  Progress  Exposition,  to 
be  administered  by  the  Chicago  World's  Fair  Centennial  Commission. 


APPROPRIATIONS    FOR    ROAD    CONSTRUCTION    UNDER    THE    EMERGENCY    RELIEF    AND 
CONSTRUCTION    ACT    OF    1932 

In  addition  to  the  appropriations  listed  in  Table  7,  the  emergency  relief  and 
construction  act  of  1932  (Public  No.  302,  72d  Cong.),  approved  July  21,  1932, 
provided  $132,000,000  for  emergency  road  construction  during  the  fiscal  year 
1933  under  the  supervision  of  the  Department  of  Agriculture,  as  follows: 

Federal-aid  highwavs  (advances  to  States) $120,  000,  000 

National-forest  highways 5,  000,  000 

National-forest  protection  and  administration  roads,  trails,  and 

other  improvements 5,  000,  000 

Public-land  highways 2,  000,  000 

Total 132,000,000 
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DIVISION  OF  ACCOUNTS  AND  DISBURSEMENTS 

During  the  year  this  division  disbursed  $263,335,639.29,  which  required  the 
examination  and  payment  of  393,480  vouchers  and  pay  rolls  and  the  issue  of 
658,338  checks  drawn  on  the  Treasurer  of  the  United  States.  As  compared 
with  the  preceding  fiscal  year,  this  indicates  an  increase  of  $19,554,597.33  in  the 
amount  disbursed,  but  a  decrease  of  69,852  vouchers  and  pay  rolls  examined  and 
paid,  and  a  decrease  of  79,693  checks  issued.  The  figures  reported  for  1931 
included  disbursements  of  $9,799,650.96  for  emergency-relief  loans  made  to' 
farmers  in  flood  and  drought-stricken  areas  administered  by  the  Washington 
regional  seed  loan  office,  involving  the  payment  of  88,983  vouchers  and  the  issue 
of  89,826  checks,  whereas  during  1932  the  number  and  amount  of  such  payments 
were  negligible.  Eliminating,  for  purposes  of  comparison,  these  emergency-relief 
loan  transactions  from  the  1931  totals,  the  disbursements  were  $29,354,248.29 
greater  in  1932  than  in  the  previous  year,  the  number  of  vouchers  and  pay  rolls 
increased  by  19,131,  and  the  number  of  checks  issued  increased  by  10,133. 

The  large  increase  in  disbursements  was  due  almost  entirely  to  the  augmented 
appropriations  available  during  1931  for  advances  to  States  for  Federal-aid 
highway  construction. 

A  comparison  of  the  number  of  vouchers  paid  and  checks  drawn  with  the  num- 
ber in  other  years  is  shown  in  Table  8. 

Table  8. — Number  of  vouchers  paid  and  checks  drawn,  fiscal  years  1927-1932 


Fiscal  year 

Vouchers 
paid 

Checks 
drawn 

Fiscal  year 

Vouchers 
paid 

Checks 
drawn 

1927 

254,  744 

»  267, 143 

292, 947 

410,  521 

i  441,  025 

473,  384 

1930 

333,  059 

2  374,  349 

393,  480 

546, 145. 

1928.. 

1931  . 

2  648,  205 

1929 

1932 

658,  338 

i  Exclusive  of  215,000  vouchers  paid  and  a  like  number  of  checks  issued  in  connection  with  the  campaign 
for  control  of  the  European  corn  borer. 

2  Exclusive  of  89,000  vouchers  paid  and  a  like  number  of  checks  issued  in  connection  with  emergency 
drought  relief  and  rehabilitation  loans  to  farmers. 

The  disbursing  clerk  received  from  the  various  bureaus  of  the  department  and 
deposited  in  the  Treasury  to  the  credit  of  the  proper  appropriations  or  the  required 
general  fund  revenue  titles  collections  of  public  moneys  totaling  $18,036,454.41. 
These  collections  consisted  of  $16,179,634.72  in  repayments  to  the  proper  appro- 
priations of  emergency-relief  loans  previously  made  to  farmers  in  flood,  storm,, 
and  drought-stricken  areas,  $359,289.60  in  repayments  to  other  appropriations 
and  funds,  and  $1,497,530.09  in  miscellaneous  revenues  accruing  from  sales  of 
Government  property,  services  rendered  the  public,  fees  for  the  official  inspection, 
grading,  or  classification  of  commodities,  interest  on  emergency-relief  loans,  and 
from  other  sources. 

These  collections  involved  the  receipt,  handling,  verification,  and  posting  of 
9,781  schedules  of  collections  (including  2,975  from  the  Washington  regional  seed 
loan  office),  comprising  a  very  much  greater  number  of  individual  remittances 
in  the  form  of  checks,  drafts,  money  orders,  and  currency,  transmitted  to  this 
office  by  the  various  bureaus  of  the  department.  In  addition,  3,136  schedules 
of  collections  were  received  from  the  regional  seed-loan  offices  at  Memphis,  Term., 
St.  Louis,  Mo.,  and  Grand  Forks,  N.  Dak.,  covering  remittances  deposited  in 
the  Federal  reserve  banks  or  branches  at  Memphis,  St.  Louis,  and  Minneapolis, 
to  the  credit  of  the  disbursing  clerk's  account  with  the  Treasurer  of  the  United 
States.  These  also  had  to  be  verified,  receipted,  and  posted,  bringing  the  total 
to  12,917.  A  total  of  1,571  certificates  of  deposit  were  prepared  and  transmitted 
to  the  Treasurer  of  the  United  States  and  accounted  for  in  the  manner  prescribed 
by  the  General  Accounting  Office. 

OFFICE  OF  ACCOUNTS  (OFFICE  OF  THE  SECRETARY) 

The  office  of  accounts  is  responsible  for  the  administrative  audit  and  accounting 
for  funds  appropriated  or  otherwise  contributed  in  connection  with  the  broad 
activities  of  the  Office  of  the  Secretary,  the  Extension  Service,  the  Office  of 
Information,  Grain  Futures  Administration,  and  the  Office  of  Experiment  Sta- 
tions, the  last  named  including  the  insular  agricultural  experiment  stations  and 
disbursing  agents  attached  thereto.     The  work  necessarily  includes  continuous. 
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study  of  fiscal  procedure,  accounting  methods,  and  recording  and  reporting  forms, 
and  involves  studies  and  analyses  of  results  with  a  view  to  advancing  the  adequacy 
of  methods  and  accomplishment. 

The  routine  activities  of  this  office  are  shown  in  Tables  9,  10,  and  11. 


Table  9. — Audit  work 

accomplished,  1931  and  1932 

Fiscal  year 

Claims 
audited 

Purchase 

orders 

preaud- 

ited 

Contracts 
audited 

Items 
involved 

1931  ...                    - 

15,  526 
15, 115 

5,869 
5,277 

266 
226 

168,  745 

1932 .. 

>  167,  481 

1  Preaudit  before  release  of  5,503  commitments  involved  an  aggregate  of  $656,794.94. 

Table  10. — Record  of  -pay-roll  and  miscellaneous  items,  1931  and  1932 


Fiscal  year 

Pay  rolls 
prepared 

Pay-roll 
items 

Letters 
of  author- 
ization 
written 

Collection 
claims 
filed 

Transpor- 
tation 
requests 
issued 

Bills  of 
lading 
issued 

1931- 

3,138 
3,203 

50,  379 

51,  802 

635 
507 

186 
301 

6,237 
5,785 

1,918 

1932 

1,711 

Table  11. — Funds  under  direct  and  indirect  control  of  office  of  Secretary,  1931  and 


Fiscal  year 

Aggregate 
amount 

Warranted  to 
States 

Offset  by 
States 

Supplementary 
State  funds 

1931 

$33,  800,  259.  97 
34,  278,  672. 98 

$13,  012,  936. 00 
13,  255,  717.  00 

$6, 192,  936. 00 
6,  774,  514.  02 

$8,  813, 102. 18 

1932... 

9,  000,  000. 00 

The  clearance  of  audited  documents  through  the  bookkeeping  section  involved 
more  than  600,000  entries  and  the  preparation  of  732  regular  period  and  a  large 
number  of  special  financial  and  statistical  statements. 

A  new  model  double-head  electric  pay-roll  machine  installed  in  August,  1931, 
resulted  in  improved  quality  of  work  and  increased  the  average  production  from 
1,400  to  3,200  impressions  per  hour.  During  the  six  months  ended  June  30  this 
machine  was  used  to  address  pay  envelopes  for  the  disbursing  clerk,  using  a  stock 
of  kraft  envelopes  which  otherwise  would  have  reverted  to  surplus  stock. 

The  making  of  the  field  pay  rolls  was  continued  by  flat-bed  bookkeeping  ma- 
chines and  aggregated  2,811  rolls  containing  28,049  items,  the  charges  to  indi- 
vidual salary  records  being  made  concurrently  with  preparation  of  the  pay  rolls. 

As  an  incident  to  the  general  operations  of  the  office  the  file  section  received, 
sorted,  and  filed  alphabetically,  numerically,  or  topically  an  average  of  more  than 
500  papers  daily. 

In  addition  to  the  regular  work  the  office  has  collaborated  with  the  General 
Accounting  Office  and  State  institutions  in  studies  of  accounting  and  expenditure 
classification  and  the  construction  of  standardized  methods  and  forms. 

DIVISION  OF  PURCHASE,  SALES,  AND  TRAFFIC 

No  fundamental  changes  in  the  organization  structure  of  the  division  of  pur- 
chase, sales,  and  traffic  occurred,  but  further  significant  action  was  taken  in  the 
direction  of  progressive  centralization  within  the  division  of  the  supply  activities 
of  the  department.  Specific  legislation  in  furtherance  of  the  general  plan  has 
been  secured,  surveys  of  bureau  supply  activities  and  stocks  in  the  District  of 
Columbia  have  been  made,  and  arrangements  for  assignment  to  the  division  of 
approximately  25,000  square  feet  of  space  in  the  new  Federal  warehouse  building 
of  the  Government  at  Eighth  and  D  Streets  SW.,  have  been  practically  completed. 
An  account  of  the  operations  of  the  division  and  a  comparison  with  those  of  the 
previous  year  are  given  in  Table  12. 
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Table  12. — Purchases,  sales,  and  other  activities  of  the  division  of  purchase,  sales, 
and  traffic,  1931  and  1932 


1931 

1932 

Bid  section: 

Bid  transactions 

.number.. 

4,456 

4,000 

Flow  of  bids- 

First  quarter 

.per  cent.. 

24 

24 

Second  quarter 

do.... 

17 

15 

Third  quarter 

do.... 

21 

20 

Fourth  quarter 

do.... 

38 

41 

Bureau  purchase  in  excess  of  $500  approved 

.  number .  . 

150 

129 

Aggregate  amount 

.. dollars.  . 

1 200,  000 

163,  742.  53 

Forest-road  contracts  examined  prior  to  approval  by  Secretary. number. . 

167 

65 

Aggregate  amount 

.-dollars.. 

6,  500,  000 

3,  274,  854.  68 

Definite  quantity  purchases  of  auto  tires  and  tubes 

do..„ 

100,  000 

2  94,  000 

Definite  quantity  purchases  of  other  supplies 

do— . 

22,  358 

21,  768.  33 

Value  of  surplus  field  property  transferred  to  other  departmt 

mts-do 

3  *  158,  032.  87 

34,  875. 45 

Value  of  surplus  field  property  received  from  other  departments..do 

*  51,  341.  32 

179,  018.  40 

Value  of  District  of  Columbia  property  transferred  from  one 

bureau  to 

another  in  department 

.  ..dollars  .- 

4,  750.  33 

3,000 

Initial  value  of  worn-out  property  transferred  to  General  Supply  Com- 

mittee.  .      .....        .     . 

25,  597.  33 
786 

20,  782.  47 

Food  samples  destroyed 

.number  . 

1,275 

Traffic  section: 

Freight  routing  furnished — 

Less  than  carload    

.number. . 

5  4,  740 

5  4, 149 

Carload ...        ...     ... 

do— 

5  220 

5  205 

Rates  furnished- 

Freight 

.number. . 

5  6, 824 

5  6,  443 

Express 

do.... 

5  150 

«263 

Passenger .      .  . 

do.... 

s  1,  285 

5  1,  085 

Parcel  post 

do.... 

5  100 

5  75 

Air 

...do... 

5  10 

5  98 

5  20 

Itineraries  furnished ..     ___________     ._.  __ 

do... . 

5  134 

Central  supply  section: 

Stock  issues  during  year 

-  .-dollars. - 

205,  017.  92 

254,  261.  01 

Purchase  orders  issued  to  maintain  stocks 

.number.. 

}               6, 578 

/               1, 569 
I               5, 174 

Purchase  orders  for  other  activities 

do_.-. 

Money  value  involved,  all  purchase  orders 

— dollars.- 

437,  018.  73 

593,  462.  00 

Experimental  by-products  sold: 

For  deposit  to  miscellaneous  receipts 

.- -dollars.. 

34,  026.  42 

29,  292. 60 

For  cooperators 

do— 

6,  795.  28 

2,  734.  22 

1  More  than  the  amount  given. 

2  Estimated. 

3  Contained  release  of  1927  corn-borer  equipment. 
*  11  months'  record. 

8  Approximate  figure. 


Comparison  of  a  recent  inventory  of  stock  on  the  shelves  of  the  central  supply 
section  fixes  its  value  at  approximately  $67,000.  In  addition  to  its  activities 
as  a  general  supply  unit,  the  section  also  maintains  complete  property  records 
for  all  branches  of  the  Office  of  the  Secretary,  and  similar  but  separate  records 
for  the  crop  production  loan  office  and  its  seven  field  offices,  all  crop  production 
loan  office  items  of  property  being  distinctly  marked  to  distinguish  them  from 
department  property.  In  developing  its  organization  during  the  early  months 
of  1932,  the  crop  production  loan  office  made  no  internal  provision  for  a  service 
of  supply,  but  instead  committed  all  functions  of  that  character  to  the  central 
supply  section  and  has  since  relied  on  the  section  to  effect  its  purchases  and  dis- 
tribution of  supplies.  Although  this  imposed  on  the  section,  particularly  at 
the  outset,  a  great  burden  of  additional  work  in  the  negotiation  of  prices,  the 
placing  of  purchase  orders,  and  the  packing  and  shipping  of  huge  quantities  of 
supplies,  uniformly  efficient  service  has  been  rendered  without  additional  cost 
other  than  that  involved  in  the  employment  of  three  assistants  in  subordinate 
temporary  positions. 

The  chief  of  division  was  designated  as  this  department's  representative  on 
the  General  Supply  Committee.  Otherwise  assignments  of  division  personnel 
to  represent  the  department  on  various  coordinating  boards,  as  noted  in  the  last 
annual  report,  have  continued  unchanged.  While  all  the  interdepartmental 
boards  operating  under  the  Chief  Coordinator  have  been  active,  this  has  been 
particularly  true  of  the  Federal  Purchasing  Board.  Its  members  have  been 
called  on  to  head  committee  groups  to  negotiate  consolidated  purchases  of  com- 
monly used  supplies  and  equipment  and  thus  secure  the  benefits  of  the  greater 
discounts  applicable  to  larger  quantities.     Under  this  procedure,  the  Depart- 


DIRECTOR   OF   PERSONNEL   AND    BUSINESS    ADMINISTRATION  9 

ment  of  Agriculture  has  already  contracted  for  the  needs  of  the  Department  of 
Commerce,  the  Department  of  Labor,  and  itself  for  mimeograph  paper  for  field 
use  during  the  first  six  months  of  the  fiscal  year  1933  and  is  at  present  engaged 
in  the  development  of  a  contract  for  automotive  equipment  for  the  same  depart- 
ments for  the  same  period. 

DIVISION   OF   OPERATION 

New  roofs  were  installed  on  the  east  and  west  wings  of  the  main  building,  and 
four  new  passenger  elevators  and  two  new  service  elevators  were  installed  in 
these  same  wings.  The  work  involved  in  changing  the  electric  current  in  the 
east  and  west  wings  from  direct  to  alternating  was  not  completed  because  of 
the  delay  in  installing  the  necessary  transformers.  The  bulk  of  the  equipment 
was  purchased  and  a  considerable  part  of  the  actually  necessary  work  performed, 
but  the  change  can  not  be  accomplished  until  the  current  source  is  provided. 

Appropriations  for  the  Office  of  the  Secretary  totaled  $1,449,102,  and  expendi- 
tures $1,362,412. 

Before  the  close  of  the  fiscal  year  the  newly  completed  portion  of  the  Extensi- 
ble Building  was  partly  occupied  by  bureaus  which  had  been  quartered  in  rented 
buildings.  This  new  structure,  known  as  the  South  Building,  contains  374,531 
square  feet  of  space,  and  represents  the  largest  single  building  occupied  by  the 
department  at  this  time.  The  completion  of  this  building  necessitated  the  con- 
solidation of  the  cleaning  forces  of  the  various  bureaus  occupying  space  in  the 
new  structure.  The  importance  of  this  centralized  control  of  leaning  opera- 
tions is  appreciated  when  it  is  realized  that  81,285  square  feet  represent  areas  in 
corridors  and  lobbies,  and  6,318  square  feet  in  the  various  toilet  rooms. 

GENERAL    ACTIVITIES 

Approximateh'  8,000,000  pieces  of  mail  were  handled  by  the  department  post 
office  during  the  year,  of  which  approximately  500,000  cleared  through  the  file 
room.  No  increases  were  made  for  permanent  personnel  in  either  group,  but 
temporary  assignments  were  necessary  for  both  organizations. 

The  maintenance  section  was  organized  in  anticipation  of  the  development  of 
the  proposed  consolidated  cleaning  organization  and  is  responsible  for  the  clean- 
ing of  both  the  South  and  Administration  Buildings  and  the  performance  of  the 
necessary  incidental  labor  work. 

The  addition  of  the  South  Building  to  the  structures  under  the  control  of  the 
department  materially  increased  the  responsibilities  of  the  watch  office. 

The  motor-transport  service  was  formed  during  the  year  to  handle  the  work 
involved  in  the  operation  of  the  motor-truck  pool,  the  passenger-carrying  vehicles, 
and  the  automobile  repair  shop.  This  work  was  formerly  performed  under  the 
direction  of  the  mechanical  superintendent. 

Representatives  of  the  General  Accounting  Office  made  a  survey  of  the  cost- 
accounting  methods  employed  in  connection  with  the  operation  of  the  mechani- 
cal shops  and  the  motor-transport  service.  As  a  result  of  these  investigations  a 
new  cost-accounting  system  has  been  installed  effective  July  1,  1932.  The  cost- 
collection  work  was  formerly  performed  in  the  office  of  the  mechanical  superin- 
tendent, but  under  the  new  procedure  certain  employees  were  detached  and 
assigned  to  the  newly  organized  cost-collection  unit  with  headquarters  at  the 
mechanical-shops  building,  but  actually  under  the  direction  of  the  chief  account- 
ant, Office  of  the  Secretary. 

Plans  were  developed  for  an  enlarged  and  improved  emergency-room  organiza- 
tion to  be  located  in  the  South  Building.  Due  to  the  necessity  for  strict  economy 
in  expenditures,  considerable  curtailment  of  the  original  proposal  was  necessary. 
Erne  gency  treatment  was  provided  for  a  large  number  of  employees,  and  the 
very  great  advantages  resulting  from  the  existence  of  such  an  organization  were 
definitely  demonstrated. 

THE    MECHANICAL    SHOPS 

The  usual  volume  of  maintenance  work  was  performed  by  the  shops,  including 
the  painting  of  the  window  frames  of  the  east  and  west  wings  of  the  Administra- 
tion Building  and  the  painting  of  the  power  plant. 

Table  13  furnishes  a  comparison  of  the  work  performed  by  the  mechanical 
shops  (including  motor-transport  service)  during  1931  and  1932. 
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Table  13. — Value  of  work  -performed  by  the  mechanical  shops,  1931  and  1932 


Item 

1931 

1932 

Decrease 

in  1932 

over  1931 

$367,  363 

227,  487 
i  13,  861 

S352, 184 
212, 199 
i  12,  365 

Per  cent 

4 

Shop  requests.   .  ..     ..  

11 

i  Number. 


TELEGRAMS  AND  TELEPHONE  CALLS 


The  staff  actually  checked  and  audited  143,070  telegrams,  which  number  in- 
cludes some  field  messages  and  those  passing  through  the  telegraph  office  main- 
tained by  the  Bureau  of  Agricultural  Economics,  and  prepared  228  combined 
vouchers  for  the  telegrams  with  charges  aggregating  $77,516.21. 

On  October  1,  1931,  an  auxiliary  telephone  switchboard  was  installed  in  Tem- 
porary Building  F  to  serve  the  139  main  stations  and  191  extension  stations  in- 
stalled in  Buildings  C  and  F  and  in  the  National  Museum.  This  installation 
resulted  in  the  saving  of  several  thousand  dollars  and  provided  improved  and 
increased  operating  facilities  for  the  personnel  housed  in  these  structures. 

The  number  of  telegraph  messages  handled  and  the  number  of  telephones  in 
service,  and  comparisons  with  other  years,  are  given  in  Table  14. 

Table   14. — Number  of  telephones  in  use  and  telegraph  messages  handled,  1928-1932 


Telephones 

Telegraph 
messages, 

Fiscal  year 

Main 
stations 

Extension 
stations 

Total 

incoming 
and  out- 
going 

1928 

665 
700 
721 
807 
918 

712 
762 
789 
905 
941 

1,377 
1,462 
1,510 
1,712 
1,859 

36, 435 

1929 

49,  913 

1930 

50,  430 

1931 

61,  035 

1932 

62,  462 

Based  on  traffic  counts  made  at  various  times  during  the  year,  the  following 
tabulation  represents  an  estimate  of  the  distributions  of  telephone  calls  made: 

Estimated 

number 

of  calls 

made 

Branch  to  branch _. 1,  528,675 

Outgoing  trunks 199,979 

Outgoing  Government  trunks 57,  619 

Incoming  trunks 463,386 

Incoming  Government  trunks 105,  507 

Outgoing  tie  lines 193,402 

Incoming  tie  lines. 149,494 

REAL    ESTATE    AND    HOUSING 

The  increased  activity  in  connection  with  the  Federal  building  program 
throughout  the  United  States  has  produced  an  unusual  volume  of  work  in  con- 
nection with  the  determination  of  space  requirements  on  the  part  of  the  various 
bureaus  and  offices  of  the  department.  A  number  of  these  Federal  buildings 
were  completed  during  the  year,  and  some  increase  in  the  space  occupied  in  such 
buildings  is  shown  in  Table  15.  Major  increases  in  the  amount  of  space  so 
occupied  and  corresponding  decreases  of  space  in  rented  buildings  can  not,  how- 
<ever3  be  expected  in  the  immediate  future. 
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Table  15. — Space  occupied  by  Department  of  Agriculture  and  cost  of  rentals, 


Federal  buildings 

Rented  buildings 

Bureau  or  organization 

In  Dis- 
trict of 
Columbia 

Outside 
District 
of  Colum- 
bia i 

In  District  of 
Columbia 

Outside  District  of 
Columbia 

Area 

Rental 

Area 

Rental 

Agricultural  credits . 

Sq.ft. 

847 
223,  504 
11, 138 
87, 073 
27,  299 
70,129 
24,  606 
50, 121 
17,  097 
72,  496 
3,222 
57,  523 

Sq.ft. 

Sq.ft. 

Dollars 

Sq.ft. 

Dollars 

61, 548 

6,765 

66, 439 

15,288 

2,186 

5,923 

1,680 

165,  347 
15, 689 
33,  488 
13,  473 
12,  384 
9,700 

134, 370 

140, 975 

4,920 

Animal  Industry 

39,  698 

7,710 

Chemistry  and  Soils. . ... 

80, 988 

16, 000 

3,900 

2,479 

6,617 

480 

60,  752 

7,245 

60, 408 

147,473 

778 

3,000 

900 

58,  616 

Extension  Service. -- .- 

7,116 

19,  338 

399,  671 

6,788 

5,580 

Food  and  Drug  Administration 

24,  010 

Forest  Service . 

54, 971 

37, 470 

131, 899 

3,530 

28,  879 

53, 982 

*  75,  680 

266,  879 

5,  111 

24,  429 

2,440 

177,  281 

47, 775 

12,  931 

Library. .      

11,894 

18,293 
33,  374 

37,  847 

268,  462 
42, 186 

22,  260 
66,  582 

Plant  Quarantine  and  Control  Admin- 

27, 930 
36,  909 

(3) 
15, 000 

Public  Roads _.  ..  .. 

53,323 

Reconstruction  Finance  Corporation.. 

Secretary 

1,498 
100,  689 

5,872 
2,224 

(3) 
1,001 

915 

78, 564 

882 

Weather  Bureau 

118, 628 

Total.. 

1,331,041 

601,  727 

217,  817 

72, 051 

1,  245, 338 

694, 393 

1  Exclusive  of  buildings  owned  by  Department  of  Agriculture. 
3  Includes  space  temporarily  assigned. 
8  Rental  paid  by  another  department. 

In  February,  1932,  -the  Comptroller  General  of  the  United  States  rendered  to 
the  department  a  very  important  decision  covering  the  leasing  of  quarters.  In 
this  decision  it  was  held  that  although  the  contracting  for  such  premises  differed 
from  the  ordinary  contract  for  supplies,  services,  etc.,  the  department  was  not 
authorized  to  lease  such  quarters  without  first  securing  competitive  bids.  This 
requirement  introduced  a  new  element  in  the  matter  of  handling  lease  procedure. 
Office  of  Personnel  and  Business  Administration  Circulars  Nos.  196  and  201  were 
accordingly  issued,  setting  forth  in  detail  the  methods  to  be  pursued  in  arranging 
for  both  renewals  and  new  leases? 
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REPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF  PLANT 

INDUSTRY 


United  States  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 
Washington,  D.  C,  August  29, 1932. 
Sir  :  I  have  the  honor  to  submit  herewith  a  report  of  the  work  of 
the  Bureau  of  Plant  Industry  for  the  fiscal  year  ended  June  30,  1932. 
Respectfully, 

William  A.  Taylor, 

Chief  of  Bureau. 
Hon.  Arthur  M.  Hyde, 

Secretary  of  Agriculture. 


RESEARCH  TO  IMPROVE   QUALITY  AND   PREVENT  LOSSES 

One  important  feature  of  the  research  of  the  Bureau  of  Plant  Industry  is 
the  development  and  establishment  of  varieties  of  crops  better  adapted  to  dif- 
ferent regions  of  the  country  and  less  subject  to  damage  from  epidemics  of 
diseases.  This  is  accomplished  partly  through  the  breeding  of  disease-resistant 
varieties  of  vegetables,  fruits,  small  grains,  or  other  crops  and  partly  by  deter- 
mining the  causes  of  the  epidemics  and  by  controlling  or  eliminating  the  dis- 
eases themselves,  the  former  plan,  of  course,  being  the  most  economical  for  the 
producer  and  preferable  wherever  practicable.  In  all  these  activities  the  bu- 
reau's point  of  view  is  that  quality  as  well  as  acre  yield  of  products  should  be 
steadily  improved,  without  increased  cost  of  production,  a  progressive  develop- 
ment which  is  essential  to  meet  the  increasingly  critical  demand  of  the  con- 
suming public.  In  these  problems  of  quality,  as  well  as  in  the  more  general 
problems  of  production,  the  importance  of  stabilized  production  from  year  to 
year  is  realized  as  a  fundamental  economic  advantage  for  both  the  producer 
and  the  consumer.  By  discovering  improved  methods  of  handling,  storing,  and 
transporting,  efforts  are  made  to  furnish  the  consumer  with  perishable  products 
of  superior  quality,  as  well  as  to  insure  the  shipper  and  the  canner  against 
heavy  losses  due  to  spoilage. 

This  report  contains  brief  descriptions  of  some  noteworthy  accomplishments 
of  the  past  year.  For  a  fairly  comprehensive  review  of  the  varied  achievements 
during  that  period,  attention  is  directed  to  the  appended  list  of  articles  by 
specialists  of  the  bureau,  appearing  in  department  publications  and  in  outside 
journals. 

ORGANIZATION  OF  THE  BUREAU 

The  work  of  the  bureau  has  been  carried  on  by  the  following  organization : 

Office  of  the   Chief William  A.  Taylor,  chief  of  bureau. 

K.  F.  Kellerman,  associate  chief  of  bureau. 
H.  E.  Allanson,  assistant  chief  of  bureau. 

Arlington  Experiment  Farm E.     C.    Butterfield,    senior    horticulturist    and 

superintendent  in  charge. 

Barberry   Eradication F.  C.  Meier,  principal  pathologist  in  charge. 

Blister  Rust  Control S.  B.  Detwiler,  principal  pathologist  in  charge. 

Botany F.  V.  Coville.  principal  botanist  in  charge. 

Cereal  Crops  and  Diseases M.  A.  McCall,  principal  agronomist  in  charge. 

Citrus  Canker  Eradication Directed  by  associate  chief  of  bureau. 

Cotton,  Rubber,  and  Other  Tropical  Plants-.  O.  F.  Cook,  principal  botanist  in  charge. 

Drug  and  Related  Plants W.    W.    Stockberger,   principal  physiologist   in 

charge. 
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Dry  Land  Agriculture C.  E.  Leighty,  principal  agronomist  in  charge 

Egyptian  Cotton  Breeding T.  H.  Kearney,  principal  physiologist  in  charge. 

Fiber  Plant  Investigations L.  H.  Dewey,  senior  botanist  in  charge. 

Forage  Crops  and  Diseases A.  J.  Pieters,  principal  agronomist  in  charge. 

Foreign  Plant  Introduction K.    A.     Ryerson,    principal    horticulturist    in 

charge. 

Forest  Pathology Haven  Metcalf,  principal  pathologist  in  charge. 

Gardens  and  Grounds J.  W.  Byrnes,  assistant  in  charge. 

Genetics  and  Biophysics G.  N.  Collins,  principal  botanist  in  charge. 

Horticultural  Crops  and  Diseases E.     C.     Auchter,     principal     horticulturist     in 

charge. 

Mycology  and  Disease  Survey C.  L.  Shear,  principal  pathologist  in  charge. 

Nematology N.  A.  Cobb,1  principal  nematologist  in  charge. 

Phony  Peach  Eradication Directed  by  associate  chief  of  bureau. 

Seed  Investigations Edgar  Brown,  principal  botanist  in  charge. 

Sugar  Plant  Investigations E.  W.  Brandes,  principal  botanist  in  charge. 

Tobacco  and  Plant  Nutrition W.      W.     Garner,     principal     physiologist     in 

charge. 
Western  Irrigation  Agriculture C.  S.  Scofield,  principal  agriculturist  in  charge. 

FRUITS 

APPLES 

RELATION   OF  LEAF  AREA  TO  FRUIT  DEVELOPMENT 

Since  an  apple  in  its  growth  develops  through  the  use  of  plant  foods 
synthesized  in  the  foliage,  the  importance  of  the  relation  of  foliage  and  fruit 
is  obvious.  Investigations  made  during  the  year  in  the  Wenatchee  Valley  of 
Washington  indicate  that  under  the  conditions  there  apples  with  the  supporting 
leaf  area  reduced  to  10  leaves  per  fruit  make  no  consistent  response  either  to 
soil-moisture  conditions  or  to  nitrate  applications.  Fruits  supported  by  30 
leaves  per  apple  appeared  to  develop  normally  in  every  respect,  and  since  the 
resulting  size  of  the  fruit  was  practically  the  same  as  the  average  size  of  the 
regular  commercial  crop,  the  ratio  of  30  leaves  per  fruit  would  seem  to  be  a 
standard  for  the  grower  to  have  generally  in  mind.  Fruits  supported  with  70 
leaves  per  apple  developed  somewhat  the  same  as  those  supported  with  30 
leaves,  although  there  was  evidently  an  excess  of  carbohydrates  with  70  leaves. 
The  fruit  grew  extremely  large,  and  with  its  rapid  development  there  appeared 
abnormalities,  such  as  water  core,  bitter  pit,  cracking  at  the  basin,  and 
premature  ripening. 

SOFT    SCALD 

Investigations  the  past  season  have  confirmed  conclusions  of  previous  years 
that  immediate  cold  storage  after  the  fruit  is  harvested  results  in  nearly  a 
complete  avoidance  of  soft  scald,  but  if  cold  storage  is  delayed  three  to  six  days 
with  the  fruit  held  at  a  warm  temperature,  susceptibility  to  the  trouble  in- 
creases. Subjecting  Jonathan  apples  to  an  atmosphere  containing  20  per  cent 
of  carbon  dioxide  for  a  period  of  three  days  prior  to  being  placed  in  cold 
storage  also  had  a  very  material  effect  in  retarding  the  development  of  soft 
scald  as  compared  with  fruit  placed  in  cold  storage  24  hours  after  harvesting. 
The  treated  fruit  held  in  excellent  condition  as  late  as  the  1st  of  March,  with 
respect  to  both  the  nondevelopment  of  soft  scald  and  the  superiority  of  the 
product. 

BERRIES 

BLACKBERRIES 

A  blackberry  selection  which  is  a  hybrid  between  the  Himalaya  and  an 
eastern  erect  blackberry  was  introduced  during  the  year  under  the  name 
Brainerd.  It  is  a  late  berry  and  considered  to  be  adapted  to  the  southern  and 
western  sections  of  the  country.  So  far  as  tested,  it  has  shown  great  productive- 
ness and  is  of  high  quality  when  fully  ripe. 

STRAWBERRIES 

The  Blakemore  strawberry,  a  selection  resulting  from  breeding  work  pre- 
viously reported,  which  was  introduced  in  1930,  has  continued  to  justify  its 
early  promise.     Three  additional  strawberry  selections  were  introduced  to  the 

iDied   June   4,    1932. 
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nursery  trade  during  the  year,  namely,  the  Bellmar,  which  is  looked  upon  as  a 
market  sort  for  planting  in  Maryland,  New  Jersey,  and  similar  areas;  the 
Southland,  which  appears  to  have  merit  as  a  home-garden  berry  for  the  South- 
ern States ;  and  the  Redheart,  which  is  promising  as  a  canning  berry  for  the 
Northwest. 

CITRUS 

BORON-RESISTANT   STOCKS 

Substantial  progress  has  been  made  in  finding  boron-resistant  citrus  stocks 
for  use  in  some  localities,  especially  in  California,  where  the  irrigation  water 
sometimes  contains  enough  boron  to  be  injurious  to  the  lemon  tree,  which  is 
specially  sensitive  to  boron  poisoning.  Certain  old  lemon  trees  in  such  locali- 
ties, grafted  on  sour-orange  stock,  appear  to  have  ability  to  resist  boron  poison- 
iug  or  other  injuries  and  to  endure  in  a  productive  condition  for  30  or  40  years. 
Studies  of  these  particular  stocks  show  that  they  possess  some  rather  distinct 
and  important  differences  from  the  strain  of  sour  orange  usually  employed  in 
California  as  a  root  stock.  They  probably  represent  a  distinct  variety,  having 
different  boron  resistance  and  possibly  other  physiological  differences. 

Other  boron-resistant  stocks  which  give  promise  of  being  useful  are  being 
tested.  One  of  the  most  interesting  of  these  is  a  wild  citrus  relative,  the 
Australian  Desert  lime,  which  grows  wild  in  the  semiarid  regions  of  Queens- 
land and  New  South  Wales  and  is  able  to  withstand  prolonged  droughts  and  to 
grow  in  rather  salty  soils.  Severinia  buxifolia,  a  thorny  shrub  or  small  tree 
from  southern  China  and  Indo-China,  also  possesses  great  promise  as  a  stock 
resistant  to  boron,  the  highest  resistance,  in  fact,  of  any  citrus  species  or  citrus 
relative,  and  it  propagates  freely  from  cuttings. 

SATSUMA  ORANGES 

A  number  of  root  stocks  for  use  in  propagating  Satsuma  oranges  give  promise 
of  proving  superior  to  the  trifoliate  orange  now  almost  universally  used  for 
that  purpose  in  the  Gulf  Coast  States.  Other  stocks  seem  desirable,  if  not 
essential,  because  of  increasing  evidence  that  there  is  a  certain  degree  of  incom- 
patibility between  the  trifoliate  orange  and  some  of  the  newer  but  promising 
strains  or  varieties  of  the  Satsuma  orange.  Perhaps  the  most  promising  are 
the  so-called  citranges,  which  are  hybrids  between  the  sweet  orange  and  the 
trifoliate  orange,  developed  in  the  breeding  wTork  of  the  bureau. 

coloring 

In  Florida  the  coloring  of  citrus  fruits  is  now  looked  upon  by  the  industry 
as  a  necessary  feature  of  preparing  the  fruit  for  packing  and  shipment,  while 
in  California  it  is  looked  upon  as  a  practice  that  may  need  to  be  applied  under 
some  conditions  in  some  seasons.  Very  marked  differences  have  been  found  in 
the  efficiency  of  coloring  rooms  of  different  design.  Rooms  equipped  with  an 
adequate  number  of  steam  radiators  and  having  a  strong  air  circulation,  forc- 
ing the  heated  air  through  the  stacks  of  fruit,  prove  to  be  by  far  the  most 
satisfactory.  Use  of  live  steam  during  the  first  few  hours  of  coloring  was 
found  to  be  most  effective  in  warming  the  fruit  quickly.  The  ethylene 
"  trickle  "  system  colored  the  fruit  more  rapidly  than  kerosene  fumes  and  much 
more  rapidly  than  the  ethylene  "  shot "  method  applied  at  8-hour  intervals,  as 
has  been  the  commercial  practice.  Many  other  details  in  regard  to  the  effect 
of  the  coloring  treatment  on  the  fruit  and  the  response  of  different  kinds  of 
citrus  fruits  to  coloring  methods,  as  well  as  other  facts  of  importance  in 
packing-house  procedure,  have  been  determined. 

CITRUS  CANKER  ERADICATION 

Since  1915  the  Bureau  of  Plant  Industry  and  the  southern  citrus-growing 
States  have  been  engaged  in  a  joint  campaign  for  the  purpose  of  eradicating 
from  the  continental  United  States  a  disease  of  citrus  fruit  and  trees  called 
citrus  canker.  Because  of  the  extreme  facility  of  spreading  the  disease  from 
infected  to  healthy  trees  and  the  unusually  rapid  development  of  the  disease 
during  warm,  moist  weather,  no  satisfactory  methods  of  control  by  spraying 
or  other  orchard  practices  have  been  discovered,  although  experiments  directed 


toward  this  end  were  undertaken  in  the  Orient  and  also  in  Florida  during  the 
early  part  of  the  eradication  campaign. 

No  infections  were  reported  during  the  past  fiscal  year,  but  in  August,  1932, 
20  infected  trees  were  discovered  near  League  City,  Galveston  County,  Tex. 
Additional  inspection  will  be  necessary  before  the  complete  eradication  of  the 
disease  from  the  country  can  be  effected. 

DATES 

In  the  practical  application  of  metaxenia  to  date  culture,  one  of  the  diffi- 
culties has  been  in  finding  pollen  that  produces  late  ripening  of  the  fruit. 
During  the  past  year  there  have  come  to  light  three  species  of  palms  other  than 
the  date  palm  which  are  very  satisfactory  from  this  viewpoint.  These  inciude 
the  Canary  Island  palm,  Phoenix  canariensis,  the  diminutive  date  palm  often 
grown  as  an  ornamental  in  greenhouses,  P.  roeoelenil,  and  the  African  wild 
date  palm,  P.  reclinata.  While  the  pollen  of  the  first  two  has  the  desired  effect, 
neither  of  these  palms  develops  offshoots,  and  it  is  necessary  to  store  the  pollen 
for  use  in  pollinating  the  date  palm,  since  they  do  not  blossom  at  the  same 
time  as  the  latter.  P.  reclinata,  on  the  other  hand,  develops  an  abundance  of 
offshoots,  and  it  blossoms  at  approximately  the  same  time  as  the  Deglet  Noor 
date,  which  is  the  variety  principally  grown  in  this  country. 

GRAPES 

The  importance  of  resistant  grape  stocks  in  the  vinifera  regions  has  been 
reemphasized  through  surveys  which  show  the  widespread  occurrence  of  phyl- 
loxera in  the  grape  regions  of  California.  The  testing  of  approximately  300 
resistant  root  stocks  and  direct  producers  in  California  over  a  long  period  of 
years  has  eliminated  all  but  a  relatively  small  number  of  the  resistant  stocks, 
leaving  for  more  comprehensive  commercial  tests  a  comparatively  few  that 
possess  the  most  merit.  These  tests  have  also  proved  the  so-called  direct 
producers  to  be  of  little  or  no  value  under  present  conditions  in  the  vinifera 
grape  industry.  While  most  of  the  so-called  resistant  stocks  have  been  proved 
resistant  to  the  phylloxera,  the  vigor  of  the  different  stocks  varies  greatly.  The 
direct  producers  of  any  considerable  fruiting  capacity  have  been  found  to  be 
too  weak  in  resistance  to  phylloxera.  Resistance  to  nematodes  also  appears 
to  be  of  increasing  concern  in  vinifera  regions,  and  some  of  the  more  desirable 
of  the  stocks  resistant  to  phylloxera  have  also  shown  some  resistance  to  the 
nema. 

Studies  were  made  on  a  method  of  treatment  with  sulphur  dioxide  to  retard 
mold  growth  in  stored  grapes,  especially  in  the  treatment  of  the  sawdust  packing 
material,  and  the  rate  of  absorption  of  sulphur  dioxide  was  determined,  as  well 
as  the  most  effective  concentration  to  retard  mold  growth.  The  addition  of  a 
few  grams  of  a  volatile  sulphite  compound  to  the  moist  sawdust  was  found  to 
be  a  cheap  and  effective  method  of  treatment. 

PEACHES 

PHONY   DISEASE 

A  dependable  laboratory  test  has  been  devised  for  the  identification  of  the 
phony  disease  in  infected  peach  trees.  Heretofore  accurate  determination  of 
diseased  trees  has  required  an  examination  when  in  foliage  and  preferably 
about  the  time  the  fruit  was  ripening.  The  laboratory  test  is  very  simple  and 
makes  possible  the  identification  of  the  disease  any  month  in  the  year.  It 
consists  mainly  in  placing  cross  sections  of  the  woody  cylinder  about  1  or  2 
millimeters  in  thickness  in  a  solution  of  acid  alcohol.  If  the  specimens  come 
from  trees  infected  with  the  phony  disease,  characteristic  purple  spots  appear 
in  the  wThite  wood,  whereas  in  sections  from  uninfected  trees  these  spots  never 
appear.  Only  about  three  to  five  minutes  are  required  for  the  test.  Specimens 
may  be  sent  to  the  laboratory  from  a  distance  by  mail  without  impairing  the 
test. 

A  wide  range  of  species  of  Prunus  and  closely  related  species  have  been 
inoculated  by  the  root-graft  method.  These  include  the  apricot,  almond, 
Prunus  mume,  P.  Iwrtulana,  and  Amygdalus  davidiana.  The  inoculated  trees 
developed  typical  symptoms  of  the  phony  disease  within  the  usual  incubation 
period  of  18  months.  P.  Iwrtulana,  which  has  shown  some  promise  as  a  stock 
in  propagating  peaches  in  infested  areas,  was  no  exception  with  respect  to  its 
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susceptibility  to  this  disease.  Apparent  freedom  of  this  species  from  the  dis- 
ease except  when  artificially  inoculated  lends  strong  support  to  the  view  that 
its  normal  freedom  from  the  disease  is  due  to  its  resistance  to  the  natural 
insect  carrier  rather  than  to  any  resistance  against  the  virus  itself.  A  notable 
feature,  discovered  during  the  past  year,  in  connection  with  the  artificial 
inoculation  of  P.  hortulana,  is  that  in  the  case  of  nursery  trees  of  this  species 
the  incubation  period  of  the  virus  is  only  about  12  months  instead  of  18  montns 
as  in  the  case  of  other  host  species. 

PHONY   PEACH   ERADICATION 

In  the  cooperative  campaign  by  the  Bureau  of  Plant  Industry  and  the  Georgia 
State  Board  of  Entomology  for  the  eradication  of  the  phony  peach  disease,  the 
inspection  of  peach  orchards  during  the  1931  season  revealed  111,751  infected 
trees,  as  follows :  In  Alabama,  5,100 ;  Arkansas,  285 ;  Florida,  321 ;  Georgia, 
104,361 ;  Illinois,  2 ;  Louisiana,  741 ;  Mississippi,  633 ;  North  Carolina,  22 ;  South 
Carolina,  47 ;  Tennessee,  35  ;  Texas,  204.  In  all,  15,846,467  trees  were  inspected, 
but  no  diseased  trees  were  found  in  Connecticut,  Delaware,  Indiana,  Kansas, 
Kentucky,  Maryland,  Michigan,  Missouri,2  New  Jersey,  New  York,  Ohio,  Okla- 
homa,2 Pennsylvania,  Virginia,  and  West  Virginia.  At  the  present  time,  so 
far  as  is  known,  the  disease  does  not  occur  north  of  North  Carolina  and 
Tennessee,  except  as  indicated.  Most  of  the  outlying  infections,  as  in  North 
Carolina,  Tennessee,  Illinois,  Arkansas,  and  Texas,  are  isolated  ones,  indicating 
that  the  disease  was  introduced  into  these  States  through  the  movement  of 
infected  nursery  stock. 

In  Georgia,  where  the  disease  is  most  serious  and  where  the  most  active 
work  lias  been  carried  on,  as  a  result  of  the  eradication  campaign  the  number 
of  infections  has  been  materially  reduced.  In  the  heavily  infested  territory  in 
Georgia,  where  whole  orchards  of  from  25,000  to  50.000  trees  were  removed 
because  of  the  phony  disease,  the  growers  are  watching  the  campaign  very 
closely,  basing  their  future  actions  on  the  results  achieved  in  eradicating  or  at 
least  controlling  the  disease. 

PEARS 

Pear  seedlings  raised  from  western-grown  seed  of  the  Bartlett  and  Winter 
Nelis  varieties  for  root-stock  purposes  for  the  third  consecutive  season  devel- 
oped a  high  percentage  of  stocks  of  the  desirable  nursery  sizes.  Good  germi- 
nation of  the  seed  of  both  varieties  has  been  obtained.  These  results  are 
important  in  connection  with  the  transition  in  commercial  practices  from  the 
use  of  imported  French  pear  seedling  root  stocks  to  the  use  of  domestically 
grown  stocks  raised  from  seed  secured  from  American  sources. 

In  the  Santa  Clara  Valley  of  California  standardization  of  harvesting  prac- 
tices was  brought  about  through  personal  consultation  and  advice  with  growers 
and  shippers.  In  storage  tests  the  new  copper-sulphate-treated  wraps  have 
been  effective  in  controlling  gray-mold  rot  in  storage.  In  the  maturity  studies 
it  was  found  that,  with  varieties  that  do  not  drop  their  fruit,  as  much  as  a 
box  per  tree  could  be  gained  by  delaying  harvest  to  a  more  advanced  stage  of 
maturity,  and  the  dessert  quality  could  be  thereby  improved  without  impairing 
storage  quality. 

FRUIT  STORAGE  INVESTIGATIONS 

Considerable  attention  has  been  given  to  determining  the  field  of  usefulness 
and  the  limitations  of  both  solid  and  gaseous  carbon  dioxide  in  the  storage 
of  fruits  and  vegetables.  It  has  been  found  thnt  temporary  storage  in  atmos- 
pheres relatively  high  in  carbon  dioxide  is  an  effective  substitute  for  pre- 
cooling.  Specifically,  carbon  dioxide  treatments  are  shown  to  be  fully  as 
efficient  as  precooling  in  preventing  Botrytis  rot  and  internal  breakdown  of 
pears.  The  flavor  of  pears  that  received  a  moderate  treatment  with  carbon 
dioxide  was  generally  better  than  that  of  the  controls.  With  grapes  the 
results  of  the  1031  season's  work  indicate  that  carbon  dioxide  treatment  soon 
after  the  fruit  is  picked  may  result  in  doubling  the  period  that  it  will  remain 
in  satisfactory  marketing  condition.  The  flavor  of  the  treated  grapes  remained 
normal.  However,  carbon  dioxide  can  not  be  used  indiscriminately  with  fresh 
fruits  and  vegetables.    It  can  cause  serious  damage  when  used  in  too  high  con- 

2  In  July  and  August  infections  wore  found  in  Missouri  and  Oklahoma. 
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centrations  or  for  too  long  periods;  furthermore,  some  kinds  of  fruits  and 
vegetables  are  more  susceptible  to  injury  than  others. 

In  controlling  decay  of  Florida  citrus  fruit,  especially  that  due  to  Diplodia 
and  Phomopsis,  carbon  dioxide  treatments  were  fairly  effective,  but  not  to 
the  same  extent  as  in  controlling  the  decays  of  most  deciduous  fruits.  Grape- 
fruit exposed  to  a  45  per  cent  carbon  dioxide  atmosphere  for  three  days  was 
about  two  weeks  later  in  developing  pitting  than  was  that  held  in  normal 
atmosphere. 

Because  of  the  declining  popularity  of  the  Winter  Banana  apple,  attributed 
to  the  immature  condition  in  which  the  fruit  was  usually  harvested  and 
shipped,  tests  were  made  with  nine  weekly  pickings  of  this  variety  beginning 
on  August  5.  The  fruit  picked  was  immediately  stored  at  31°  F.,  and  physio- 
logical and  chemical  studies  were  made  at  time  of  harvest,  during  cold  storage, 
and  after  definite  periods  of  ripening  at  65°  following  withdrawal  from  cold 
storage.  The  quality  was  found  to  be  materially  affected  by  time  of  picking. 
None  of  the  fruit  from  the  early  pickings  developed  satisfactory  quality 
or  appearance.  The  first  picking  to  yield  an  acceptable  fruit  was  made  on 
September  15,  approximately  five  weeks  after  the  commercial  harvesting  of 
the  variety  was  begun.  The  best  quality  was  obtained  from  the  picking 
made  on  September  22. 

NUTS 

PECANS 

One  of  the  most  critical  problems  in  pecan  production  is  the  uncertainty  of 
the  bearing  of  the  trees  and  the  failure  of  the  nuts  to  fill  properly,  even 
though  the  crop  sets.  Varied  lines  of  investigation  are  in  progress  in  repre- 
sentative pecan-growing  sections  of  all  the  States  primarily  concerned  in  the 
pecan  industry,  but  the  main  objective  is  to  determine  the  factors  inducing 
fruitfulness  and  full  development  of  the  kernels.  Most  of  the  research  work 
on  the  two  dominating  phases  of  the  problem  consists  of  long-time  investiga- 
tions, and  few,  if  any,  final  conclusions  can  be  drawn  at  present.  Apparently, 
however,  there  is  a  close  relationship  between  productiveness  and  the  develop- 
ment of  a  particular  type  of  annual  growth.  This  may  vary  somewhat  with 
different  varieties  and  perhaps  with  the  same  variety  growing  under  different 
conditions.  There  is  apparently  correlation  between  the  filling  of  the  nuts  and 
available  moisture.  The  correlations  between  tree  growth  and  moisture  supply 
are  also  rather  definitely  indicated. 

Other  long-time  research  includes  breeding  for  the  purpose  of  securing 
varieties  that  approach  more  nearly  the  ideal  pecan  nut  with  desirable  tree 
characteristics  such  as  good  vigor  of  growth  and  high  degree  of  resistance  to 
the  various  diseases  that  are  often  destructive  to  susceptible  varieties. 

PERSIAN  WALNUTS 

Results  of  much  economic  importance  have  been  obtained  in  pollination 
studies  of  the  Persian  walnut.  The  self-fertility  and  interfertility  of  16  varie- 
ties grown  commercially  in  California  have  been  determined.  With  this  in- 
formation at  hand,  growers  can  greatly  increase  the  yield  by  paying  proper 
attention  to  the  interplanting  or  the  grafting  in  of  suitable  pollenizers.  The 
effectiveness  of  artificial  pollination  in  large  commercial  orchards  has  been 
demonstrated  through  the  very  material  increase  in  production  through  experi- 
mental pollination  at  very  slight  cost  per  tree,  where  without  such  pollination 
the  trees  have  been  constantly  unproductive. 

Persian  walnut  blight,  caused  by  Bacterium  juglandis,  is  by  far  the  most  im- 
portant disease  of  walnuts  in  the  Pacific  Northwest.  It  causes  greater  annual 
loss  to  the  growers  than  all  other  diseases  combined.  Because  of  its  large 
economic  significance  much  attention  during  the  year  has  been  given  to  studies 
of  the  life  history,  means  of  overwintering,  means  of  infection,  methods  of  con- 
trol, and  other  features.  It  has  been  determined  that  under  Oregon  conditions 
the  pathogene  causing  walnut  blight  lives  over  from  one  season  to  the  next 
primarily  in  infected  buds,  but  also  in  lesions  on  twigs.  Various  fungicides 
were  tried  as  control  measures.  Homemade  Bordeaux  mixture  gave  better 
results  than  did  any  other  preparation.  The  most  effective  times  for  making 
applications  appear  to  be  (1)  just  before  the  opening  of  the  pistillate  flowers 
and  (2)  when  the  nuts  are  about  one-quarter  inch  in  diameter.  Under  severe 
epidemic  conditions  a  third  application  is  necessary  when  the  nuts  approximate 
one-half  inch  in  diameter. 
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VEGETABLES 

BEANS 

As  a  result  of  recent  experiments,  bean  mosaic  has  been  definitely  shown  to 
be  transmitted  by  the  pea  aphid.  The  disease  is  carried  by  the  seed,  but  not  in 
all  seeds,  of  a  mosaic-affected  plant.  Usually  less  than  half  the  seeds  carry  the 
disease.  The  disease  is  not  present  in  the  roots  and  is  most  potent  in  the 
region  just  above  the  roots.  No  strains  have  been  discovered,  but  the  potency 
is  increased  by  successive  inoculations. 

It  is  generally  known  that  the  bean-blight  organisms  are  carried  in  the  seed. 
Recent  investigations  have  shown  that  a  smaller  percentage  of  infection  oc- 
curred in  the  progeny  from  Idaho  seed  than  in  the  progeny  of  seed  from 
infected  fields  in  Michigan  and  Colorado.  Some  infection  occurred  on  the  Idaho 
seed  from  secondary  spread.  The  results  justify  the  recommendations  made 
for  the  planting  of  disease-free  seed. 

In  South  Carolina  beans  planted  in  the  spring  have  been  found  to  be  more 
subject  to  root  rots  than  those  planted  in  the  fall.  Some  varieties  show  more 
resistance  to  root  rots  than  others.  Powdery  mildew  occurs  mostly  in  fall 
plantings.  There  is  also  considerable  varietal  difference  in  susceptibility.  All 
sulphur  dusts  gave  commercial  control.  Bordeaux  dust  failed  to  control 
powdery  mildew  and  mercury  dusts  damaged  the  foliage. 

LETTUCE 

Extensive  trial  and  breeding  plots  of  mildew-resistant  lettuce  have  been 
grown  at  Eloy  and  Phoenix,  Ariz.,  and  at  Salinas,  Watsonville,  Guadelupe, 
Chula  Vista,  El  Cajon,  and  in  the  Imperial  Valley,  Calif. 

The  double-resistant  lettuce,  Imperial  F,  introduced  in  1930,  was  grown  on 
a  large  commercial  scale  for  the  first  time  in  1931.  Observations  in  many 
fields  indicate  that  it  is  100  per  cent  resistant  to  both  mildew  and  brown  blight. 
In  the  summer-lettuce  sections  of  California,  from  which  are  shipped  about 
20,000  carloads  annually,  this  strain  is  generally  agreed  to  have  made  the 
best  quality  lettuce  of  any  variety  grown  during  the  summer  of  1931,  but  some 
growers  question  whether  it  yields  and  heads  as  well  under  all  conditions  as 
the  nonresistant  strains,  New  York  and  New  York  No.  12,  heretofore  grown 
almost  exclusively  in  those  sections.  Imperial  F  is  also  giving  satisfactory 
results  in  the  winter-lettuce  sections  of  California  and  Arizona,  where  it  is 
well  adapted  to  planting  early  and  late  in  the  season  for  harvesting  spring  and 
fall  during  relatively  warm  weather. 

During  the  fall  of  1931  seed  of  a  new  double-resistant  lettuce  was  distributed 
to  lettuce  growers  under  the  name  Imperial  D.  The  leaves  are  thicker  and 
crisper  and  possibly  have  a  sweeter,  richer  flavor  than  any  of  the  others. 
Early  in  1932  seed  of  a  new  brown-blight  resistant  strain  of  the  Iceberg  type 
was  released  to  seed  growers  under  the  name  Imperial  No.  13.  This  strain  is 
specifically  adapted  to  harvesting  from  about  January  10  to  February  20  in  the 
Imperial  Valley,  where  it  has  been  under  trial  on  a  commercial  scale  for  the 
last  three  seasons.  It  seems  to  be  the  only  strain  that  can  be  depended  on  to 
make  a  high  percentage  of  sufficiently  large  heads  of  good  quality  to  pack 
four  dozen  to  the  crate.  So  far  as  tested,  this  strain  has  no  merit  outside  the 
Imperial  Valley. 

POTATOES 

In  the  potato-breeding  and  selection  work,  centering  in  Maine,  the  activities 
have  consisted  of  further  crossing  (using  in  many  cases  the  more  promising 
selections  of  earlier  breeding  work),  growing  new  seedlings  from  earlier  cross- 
ing, and  testing  the  seedlings  and  selections  under  a  wide  variety  of  condi- 
tions in  cooperation  with  the  State  experiment  stations  in  Iowa,  Louisiana, 
Michigan,  Minnesota,  New  York  (Cornell),  North  Carolina,  North  Dakota,  and 
Rhode  Island,  to  detect  the  most  meritorious. 

It  has  been  found  that  leaf  roll  and  spindle  tuber  reduce  the  yield  of  the 
recently  introduced  Katahdin  variety  as  much  as  that  of  the  commonly  grown 
commercial  varieties.  The  Katahdin  has  not  manifested  mild  mosaic  in  test 
plots  during  two  seasons  of  trial.  A  few  plants,  however,  have  developed 
a  necrosis  characteristic  of  seedling  streak.  This  variety  has  proved  very 
susceptible  to  seedling  streak. 

Fertilizer  tests  were  undertaken  as  a  result  of  an  increasing  desire  in  the 
Greeley   (Colo.)   district  for  information  concerning  the  advisability  of  using 
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commercial  fertilizers  in  potato  production.  The  results  indicate  that  there 
is  no  immediate  need  for  the  use  of  commercial  fertilizers  under  the  generally 
prevailing  conditions  in  that  district. 

Experiments  in  the  Greeley  district  have  shown  a  relation  between  irriga- 
tion practices  and  potato  scab.  Scab  develops  more  readily  on  wet  soils  than 
on  dry,  and  heavy  irrigation  is  conducive  to  heavy  scab  infection.  Scab-in- 
fected seed  develops  more  infection  on  heavily  irrigated  soils  than  on  those 
receiving  light  applications  of  water.  Scab-free  seed,  under  conditions  of  high 
soil  moisture,  yields  tubers  with  a  high  percentage  of  scab  infection.  Absence 
of  cultivation,  accompanied  by  heavy  irrigation,  tends  to  increase  scab  infec- 
tion. Scab  infection  on  tubers  was  negligible  when  irrigation  was  limited  to 
small  quantities  of  water.  Control  of  scab  is  practicable  within  certain  limits 
by  the  regulation  of  irrigation  water. 

A  disease  closely  resembling  the  psyllid  yellows  disease  again  caused  a  large 
reduction  in  yield  of  potatoes  throughout  Colorado.  In  some  sections  this 
reduction  amounted  to  more  than  90  per  cent.  It  has  been  found  that  unfavor- 
able growing  conditions  are  conducive  to  this  trouble  and  that  it  is  not  caused 
by  a  parasitic  organism.  An  insect,  the  tomato  psyllid,  was  found  associated 
with  the  condition.  Its  exact  relationship,  if  any,  to  the  development  of  the 
trouble  has  not  been  fully  determined. 

In  experiments  to  test  the  influence  of  storage  temperature  on  table  quality 
of  potatoes,  four  varieties  were  stored  at  five  different  temperatures.  It  was 
found  that  considerably  larger  quantities  of  sugar  accumulated  in  the  potatoes 
at  the  lower  temperatures,  the  cooking  quality  being  inversely  proportional  to 
the  sugar  content;  that  is.  potatoes  stored  at  32°  F.  with  relatively  large 
accumulation  of  sugar  had  poorer  cooking  quality  than  did  those  stored  at 
60°  with  relatively  low  sugar  content.  This  is  of  particular  importance  to 
potato-chip  manufacturers,  since  potatoes  stored  at  temperatures  below  50° 
are  unsatisfactory  for  the  manufacture  of  chips. 

TOMATOES 

The  new  early  wilt-resistant  tomato  previously  tested  under  the  name  Scarlet 
Topper  was  formally  named  Pritchard  and  released  to  the  trade  in  quantities 
sufficient  to  permit  the  production  of  a  commercial  seed  crop  in  1932.  This  is 
one  of  the  most  promising  varieties  for  an  early  shipping  and  canning  tomato 
developed  by  the  department,  and  it  appears  to  rank  with  Marglobe  in  excel- 
lence. It  is  almost  as  early  as  Earliana,  large,  globular,  scarlet,  and  bears  most 
&f  its  crop  in  a  short  time. 

CURLY  TOP  OF  VEGETABLES 

Rt  search  on  the  curly-top  disease  of  vegetables  has  been  in  progress  during 
the  year  in  Oregon,  Idaho,  California,  and  Utah.  In  Oregon  a  test  was  made  of 
the  influence  of  planting  date  on  curly-top  infection  with  bean  varieties  and 
cucurbits,  and  the  value  of  field  seeding  was  compared  with  transplanting  for 
tomatoes.  The  results  showed  that  the  standard  tomato  varieties  have  little 
resistance  to  the  disease  or  chance  to  escape  it  when  insect  carriers  of  the 
curly-top  virus  infest  the  plants  in  the  early  stages  of  development.  There 
was  no  difference  in  infections  on  field-seeded  and  field-transplanted  tomatoes. 
There  was  reduced  infection,  but  not  satisfactory  control,  in  the  later-trans- 
planted plants.  The  popular  varieties  of  various  types  of  squash  and  pumpkin 
showed  no  advantage  in  delayed  seeding.  The  Umatilla  squash,  however, 
showed  high  resistance,  as  did  varieties  of  the  Moschata  group,  including  the 
Calhoun,  Chirimen,  Large  Cheese,  and  one  or  two  others. 

FROZEN-PACK  STUDIES 

Further  important  findings  have  been  made  in  the  studies  of  the  frozen-pack 
method  of  preserving  fruits  and  vegetables.  A  reduction  of  90  per  cent  and 
more  in  the  number  of  microorganisms  found  in  the  frozen  pack  after  one  year 
in  storage  has  been  noted.  Results  have  emphasized  the  necessity  of  packing 
sound  fruit  and  of  keeping  fruit  cool  while  it  is  awaiting  packing,  also  the 
desirability  of  washing  the  fruit  prior  to  freezing  and  the  importance  of  freez- 
ing it  as  promptly  as  possible  after  packing.  Prompt  freezing  is  necessary  to 
insure  a  low  content  of  microorganisms  and  the  preservation  of  high  quality 
in  the  product.     Some  strains  of  yeast  retain  their  vitality  unimpaired  after 
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two  years  of  frozen  storage  and  are  able  to  reproduce  rapidly  at  temperatures 
close  to  the  freezing  point  after  such  storage.  The  number  of  organisms  seems 
to  be  slightly  smaller  in  packs  in  tin  cans  than  in  other  types  of  containers. 

Tests  on  the  effect  of  different  storage  temperatures  on  the  microbial  content 
of  blackberries  showed  that  in  tin  cans  more  organisms  were  killed  at  storage 
temperatures  a  few  degrees  below  32°  F.  than  at  —5°.  In  the  paper  cups 
there  was  an  increase  in  molds  and  yeasts  at  temperatures  around  28°. 

Microbial  counts  on  normal  strawberries,  raspberries,  and  blackberries  showed 
numbers  ranging  from  a  few  thousand  to  several  hundred  thousand  per  gram 
of  material.  The  organisms  represented  included  yeasts,  bacteria,  and  several 
kinds  of  molds. 

At  a  storage  temperature  of  15°  F.  there  was  a  greater  killing  of  organisms  at 
low  concentrations  of  sugar  than  at  higher  ones.  In  a  pack  put  up  with  10  per 
cent  sirup  the  kill  was  98  per  cent  or  more,  whereas  in  65  per  cent  sirup  the 
kill  was  only  87  per  cent. 

Microbiological  analyses  of  fresh  broccoli,  kale,  lettuce,  mushrooms,  and  spin- 
ach showed  these  raw  products  to  be  heavily  laden  with  microorganisms,  amount- 
ing in  most  cases  to  several  millions  per  gram  of  material.  Thorough  washing 
reduced  the  numbers  somewhat,  and  blanching  brought  about  a  marked  reduc- 
tion, as  did  also  frozen  storage  for  50  days. 

There  is  a  wide  difference  in  the  suitability  of  different  varieties  of  peaches 
for  freezing  purposes.  None  of  the  white-fleshed  varieties  used  showed  much 
promise,  but  some  of  those  with  yellow  flesh  gave  good  results. 

CEREAL  CROPS  AND  DISEASES 

CORN 

The  corn-improvement  program,  cooperative  between  the  bureau  and  several 
State  experiment  stations,  is  reaching  the  point  where  improved  material  will 
soon  be  available  for  use  by  farmers.  Seed  of  five  hybrids  developed  at  the 
Iowa  station  yielded  9.8  bushels  per  acre  more  in  the  Iowa  corn  yield  test  of 
1931  than  the  average  yield  of  open-pollinated  entries  in  corresponding  districts. 
Seed  of  these  hybrids  was  distributed  for  state-wide  testing  by  farmers  in  1932, 
and  seed  of  the  parents  of  one  of  the  best  hybrids  was  distributed  to  selected 
farmers  for  initial  production  on  a  commercial  scale. 

The  season  of  1931  favored  the  development  of  bacterial  wilt,  particularly  in 
sweet  corn.  Inbred  lines  of  Golden  Bantam  at  the  Purdue  (Ind. )  station, 
selected  for  resistance  to  this  disease,  produced  satisfactory  yields  even  under 
severe  epidemic  conditions.  Commercial  Golden  Bantam  showed  percentages  of 
plants  destroyed  by  the  wilt  ranging  from  10.2  to  84.6,  while  the  most 
resistant  hybrids  showed  losses  from  1  to  1.1  per  cent.  Two  of  the  disease- 
resistant  Golden  Bantam  inbred  lines  have  been  named  Purdue  51  and  Purdue 
Bantam  and  their  hybrid  Golden  Cross  Bantam.  These  have  been  placed  with 
commercial  agencies  for  testing.  The  inbred  strain,  Purdue  Bantam,  is  uniform, 
high  in  quality,  high  in  resistance  to  bacterial  wilt,  and  better  in  yield  than 
most  commercial  strains  of  Golden  Bantam.  The  hybrid,  Golden  Cross  Bantam, 
however,  exceeds  Purdue  Bantam  in  both  vigor  and  yield. 

GRAIN  SORGHUMS  AND  BROOMCORN 

Wheatland  milo,  developed  in  bureau  experiments  at  Woodward,  Okla.,  and 
tested  cooperatively  with  the  Kansas  station,  was  distributed  to  Kansas  farmers 
in  1931.  More  than  2,000  acres  of  this  new  variety  were  grown  in  Kansas  and 
about  1,000  acres  in  Oklahoma  and  other  States.  The  variety  has  proved  highly 
satisfactory  in  yield,  resistance  to  lodging,  and  suitability  for  harvesting  with 
the  combine.  Beaver  milo,  another  special  combine  type  developed  in  bureau 
experiments  at  Woodward,  is  now  grown  extensively  in  Oklahoma,  Kansas,  and 
Texas. 

OATS 

The  new  Brunker  oat,  originated  in  bureau  experiments,  now  grown  com- 
mercially in  Colorado  and  very  promising  along  the  northern  limits  of  red-oat 
production  farther  east  in  Missouri  and  Illinois,  continues  to  demonstrate  merit. 
This  variety  has  shown  resistance  to  the  races  of  oat  smut  that  attack  the  com- 
mercial varieties  Fulghum  and  Kanota.     It   is  particularly  recommended   for 
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sections  of  the  spring-sown  red-oat  area  where  a  variety  earlier  than  Fulghum 
or  Kanota  is  desired.  Bond  and  Kareela,  two  new  varieties  from  Australia,  are 
promising.  Bond  in  particular  has  a  high  degree  of  resistance  to  crown  rust. 
Bond  originated  from  a  cross  between  Red  Algerian  and  Golden  Rain ;  Kareela 
originated  as  a  selection  from  Fulghum. 

RICE 

Early  maturing,  high-yielding  rice  varieties  are  needed  in  California.  In 
experiments  cooperative  with  the  California  station  early  maturing  hybrid  selec- 
tions have  been  isolated  which  in  plot  tests  are  producing  better  yields  than  the 
principal  early  maturing  varieties,  Colusa  and  Onsen,  now  grown  commercially. 
The  California  industry  is  also  much  interested  in  early  maturing  and  mid- 
season  medium-grain  rices.  Satisfactory  progress  has  been  made  in  isolating 
hybrid  selections  that  appear  promising  in  meeting  this  requirement.  In  the 
southern  rice  area,  in  the  program  cooperative  with  the  Arkansas,  Louisiana, 
and  Texas  stations,  particular  attention  is  being  directed  toward  the  breeding 
of  disease-resistant,  high-quality  varieties. 

WHEAT 

IMPROVED  VARIETIES 

The  extensive  program  cooperative  with  the  Minnesota,  North  Dakota,  South 
Dakota,  and  Montana  stations  has  demonstrated  the  value  of  regional  coordi- 
nation in  crop-improvement  work.  The  Ceres  variety,  produced  by  the  North 
Dakota  station,  has  been  found  to  be  widely  adapted.  Marquillo,  on  the  other 
hand,  seems  to  be  superior  to  other  varieties  only  in  limited  sections  of  Minne- 
sota where  rust  and  lodging  occur.  The  Canadian  variety  Reward  is  promising 
in  the  drier  western  sections.  The  Reliance  variety  has  produced  the  highest 
yields  under  favorable  conditions,  as  under  irrigation,  but  is  limited  in  adapta- 
tion because  of  susceptibility  to  rust.  The  Hope  variety,  highly  resistant  to 
stem  rust  and  bunt,  has  been  found  to  be  very  susceptible  to  damage  from 
drought  and  heat,  and  hybrids  involving  this  variety  appear  to  have  these  same 
characteristics.  The  collection  of  such  information  regarding  new  varieties 
makes  it  possible  to  determine  their  adaptation  to  different  areas. 

In  the  hard  red  winter  wheat  region  the  Tenmarq  variety,  developed  in  experi- 
ments cooperative  with  the  Kansas  station,  has  been  distributed  to  growers. 
It  has  unusual  quality  but  is  not  so  winter  hardy  as  Turkey  and  Kanred.  It 
is  probably  limited  in  its  adaptation  to  the  area  where  Blackhull  has  been  most 
widely  grown.  In  the  cooperative  regional  program  in  the  Pacific  Northwest 
breeding  for  bunt  resistance  is  emphasized  because  of  the  seriousness  of  this 
disease  in  that  area.  Ridit  and  Albit,  bunt-resistant  varieties  produced  in 
cooperative  experiments  at  the  Washington  station,  are  now  grown  extensively 
in  that  State.  Oro,  produced  in  the  cooperative  experiments  with  the  Oregon 
station,  also  highly  resistant  to  bunt,  is  being  distributed  for  commercial 
production  in  southern  Idaho. 

BUNT  OR  STINKING   SMUT 

Field  studies  indicate  that  varieties  of  wheat  bred  for  resistance  to  bunt  or 
stinking  smut,  and  which  have  heretofore  been  relatively  free  from  the  disease 
under  field  conditions,  are  developing  more  and  more  of  the  disease  each  year. 
Experiments  indicate  that  the  bunt  found  on  the  resistant  varieties  represents 
new  physiologic  forms  not  before  widely  distributed.  This  situation  emphasizes 
the  necessity  for  seed  treatment,  even  when  res'stant  varieties  are  being  grown, 
in  order  to  prevent  the  increase  and  dissemination  of  these  new  virulent 
physiologic  forms  of  the  bunt  parasite.  In  cooperation  with  the  California 
station  satisfactory  progress  is  being  made  in  the  breeding  of  bunt-resistant 
types  similar  in  all  respects  to  existing  commercial  varieties  except  for  their 
bunt  resistance. 

FLAG    SMUT 

Field  surveys  cooperative  with  the  Kansas  station  have  shown  a  gradual  in- 
crease in  flag  smut  in  northeastern  Kansas.  Strains  of  Harvest  Queen  wheat, 
specially  selected  for  resistance  to  flag  smut,  have  proved  highly  resistant  under 
greenhouse  conditions  favoring  infection.  These  strains  are  being  further  tested 
in  the  field. 
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BARBERRY  ERADICATION 

During  the  13  years  that  barberry  eradication  has  been  in  progress  in  the 
north-central  and  western  grain-growing  States  approximately  18,500,000  com- 
mon barberry  bushes  have  been  destroyed.  Continued  effort  in  the  eradication 
of  these  rust-spreading  bushes  has  resulted  in  a  decided  reduction  in  the  amount 
of  wheat,  oats,  barley,  and  rye  damaged  by  the  disease  each  year.  The  losses 
that  continue  to  occur  can  be  attributed  to  the  remaining  barberry  bushes,  and, 
in  certain  years,  to  the  development  of  rust  as  the  result  of  spores  blown  from 
the  South.  In  some  States  of  the  eradication  area  the  remaining  barberries 
are  few  and  scattered,  while  in  others,  such  as  Iowa,  Wisconsin,  Ohio,  Illinois, 
and  Michigan,  there  are  many  localities  in  which  thousands  remain. 

Throughout  the  1931  season  the  barberry-eradication  activities  were  concen- 
trated on  attempts  (1)  to  reduce  the  expense  of  finding  and  destroying  the  re- 
maining bushes  in  those  areas  in  which  they  are  somewhat  scattered  and 
(2)  to  reduce  the  cost  of  eradication  in  areas  in  which  the  bushes  are  numer- 
ous, particularly  where  they  have  escaped  from  cultivation.  Progress  is  being 
made  in  developing  the  initiative  of  property  owners  and  children,  with  the 
result  that  more  persons  each  year  become  interested  in  stem-rust  control,  learn 
to  recognize  the  common  barberry,  and  are  impressed  with  the  necessity  for 
eradicating  it. 

FORAGE  CROPS 

ALFALFA 

In  cooperation  with  the  Nebraska  station  a  study  has  been  made  of  the  cause 
of  declining  yields  in  old  alfalfa  fields  on  the  uplands  of  eastern  Nebraska. 
This  problem  is  also  acute  on  nonirrigated  lands  in  parts  of  Kansas  and  adjoin- 
ing States.  Many  alfalfa  fields  in  this  area,  after  five  or  more  productive  years, 
begin  in  decline  in  yield,  and  when  they  are  plowed  and  reseeded  to  alfalfa,  the 
yields  are  too  low  to  be  profitable.  The  study  has  shown  that  on  these  deep 
fertile  soils  alfalfa  roots  penetrate  30  to  40  feet  and  exhaust  the  subsoil 
moisture.  Where  this  has  occurred  the  alfalfa  is  dependent  on  the  annual  rain- 
fall, and  when  an  old  field  is  plowed  and  reseeded,  the  soil  below  a  depth  of 
about  5  feet  is  too  dry  to  permit  normal  root  development,  and  the  yield  is 
thereby  reduced. 

Bacterial  wilt  continues  to  cause  decline  of  the  alfalfa  acreage  in  Kansas 
and  Nebraska  and  is  spreading  to  other  sections  west  of  the  Mississippi  River. 
Studies  in  cooperation  with  the  Kansas  station  have  shown  that  the  develop- 
ment of  the  disease  is  retarded  when  the  last  growth  of  alfalfa  is  allowed  to 
remain  as  a  protection  during  winter.  By  the  use  of  two  highly  resistant 
varieties,  both  of  Turkestan  origin — namely.  Hardistan,  developed  in  Nebraska, 
and  Kaw  in  Kansas — stands  can  be  maintained  for  several  years  despite  the 
wilt.  Ladak  alfalfa  has  also  shown  considerable  resistance  to  the  wilt,  and 
as  it  is  generally  more  productive  than  Turkestan,  it  is  creating  considerable 
interest  in  certain  districts  where  the  disease  is  prevalent.  These  alfalfas, 
however,  are  not  regarded  as  fully  satisfactory,  and  in  cooperation  with  the 
Nebraska  and  other  stations  a  comprehensive  alfalfa-breeding  program  has 
been  initiated  looking  toward  the  development  of  winter-hardy,  wilt-resistant, 
and  more  productive  varieties  or  strains  for  various  parts  of  the  United  States. 

CROTALARIA 

Since  the  introduction  of  crotalaria  by  the  department  in  1009.  the  use  of 
this  crop  as  a  soil  improver  on  sandy  lands  in  the  South  has  grown  to  con- 
siderable proportions,  especially  in  tung-oil  and  citrus  groves.  Recent  work  in 
cooperation  with  the  Florida  station  has  shown  that  several  species  may  become 
useful  as  forage  crops.  Feeding  tests  for  palatability  have  shown  that  six 
species  are  eaten  green  and  as  hay.  while  a  seventh  was  eaten  as  hay  but  not 
green.  It  was  found  that  there  is  a  close  positive  correlation  between  the 
palatability  of  the  species  to  rabbits  and  to  cattle,  indicating  the  possibility 
of  using  rabbits  in  preliminary  studies  rather  than  the  more  expensive  cattle. 
Studies  by  the  Florida  station  showed  that  the  growth  curve  in  rabbits  fed 
crotalaria  was  about  the  same  as  in  those  fed  soybeans  or  alfalfa,  indicating 
about  equal  value  for  these  feeds. 
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RED   CLOVER 


A  study  of  red-clover  mildew  in  cooperation  with  the  Purdue  (Ind.)  station, 
and  now  nearing  completion,  has  shown  that  there  are  at  least  three  and  pos- 
sibly more  physiologic  forms  of  the  mildew  fungus.  Some  red-clover  plants  are 
susceptible  to  one  form  but  not  to  others,  and  a  few  plants  have  been  found 
resistant  to  all  forms  so  far  isolated.  It  has  been  found  that  the  fungus  can 
pass  the  winter  as  mycelium  on  young  clover  leaves  in  protected  places,  and 
the  summer  epidemic  starting  from  these  points  spreads,  slowly  at  first  and 
then  more  rapidly  as  the  season  advances.  A  comprehensive  study  of  the  host 
relations  of  the  fungus  and  of  the  germination  of  the  spores  under  various 
conditions  has  been  made. 

SOYBEANS 

In  the  selection  and  breeding  of  soybeans  for  oil  and  protein  content  it  has 
been  found  that  among  the  varieties  so  far  studied  the  protein  content  varies 
from  28  to  43  per  cent  and  the  oil  content  from  12  to  23  per  cent.  Most 
varieties  contain  from  34  to  39  per  cent  of  protein  and  from  17  to  20  per  cent 
of  oil.  It  has  also  been  found  that  the  oil  content  alone  is  not  a  safe  guide 
to  the  value  of  a  variety  for  oil  production,  as  the  quantity  of  oil  yielded  under 
pressure  varies  widely.  From  one  variety  60  per  cent  of  the  oil  content  can 
be  expressed  by  a  given  pressure,  while  under  the  same  pressure  another  may 
yield  only  10  per  cent  of  the  oil  it  contains. 

FIBER  PLANTS 

COTTON 

A  general  effort  is  being  made  throughout  the  Cotton  Belt  to  establish  and 
maintain  larger  supplies  of  good  seed  in  organized  communities  where  all  the 
growers  plant  the  same  variety  of  cotton  so  that  the  seed  of  different  varieties 
is  not  mixed  at  the  gin  and  the  plants  are  not  cross-pollinated  in  the  fields. 
This  work  is  being  done  under  cooperative  arrangements  with  the  American 
Cotton  Cooperative  Association  and  with  the  State  experiment  stations  and 
extension  services  of  several  of  the  cotton-growing  States. 

The  tendency  in  many  districts  toward  careless  planting  of  inferior  varieties 
and  mongrelized  stocks  undoubtedly  has  had  adverse  effects  upon  the  American 
cotton  industry,  but  measures  of  improvement  are  now  being  accepted  and 
applied  to  a  greater  extent  than  ever  before.  Special  study  has  been  given  to 
problems  of  cotton  improvement  through  wider  use  of  superior  varieties  and 
methods.  Community  cooperation  was  found  to  be  necessary,  not  only  for 
marketing  the  crop  to  better  advantage  but  also  for  producing  fiber  of  better 
quality  and  greater  uniformity.  A  more  regular  production  of  good  fiber 
through  periods  of  years  is  recognized  as  a  basic  need  of  the  cotton  industry, 
in  the  interest  alike  of  the  growers,  the  manufacturers,  and  the  consuming 
public. 

SEA-ISLAND    COTTON 

Breeding  experiments  with  sea-island  cotton  are  being  conducted  in  South 
Carolina  and  Florida,  based  on  the  best  stocks  of  seed  that  could  be  obtained 
at  the  time  when  the  commercial  production  of  this  type  of  cotton  was  being 
discontinued,  in  1920  to  1923.  All  the  stocks  that  have  survived  in  private 
hands  are  being  compared  and  selections  made  so  that  the  full  range  of  useful 
characters  may  be  determined  from  the  standpoint  of  fiber  quality  and  of 
adaptation  to  different  conditions  of  growth.  A  recent  spinning  test  shows 
that  the  fiber  quality  of  the  present  stock  of  sea-island  compares  favorably 
with  the  crop  of  the  former  period  of  commercial  production  before  the 
arrival  of  the  boll  weevil. 

COTTON  ROOT  EOT 

The  root-rot  disease  of  cotton  in  Texas  and  other  Southwestern  States  has 
been  traced  to  a  fungus  that  lives  in  the  soil,  beyond  the  reach  of  any  treat- 
ments that  have  been  applied  to  other  plant  diseases.  A  discovery  that  may 
open  the  way  to  practical  measures  of  control  has  been  made  through  a  series 
of  laboratory  experiments  in  cultivating  the  fungus  on  artificial  media  and 
testing  its  behavior  in  relation  to  different  sources  of  nitrogen.  It  was  found 
that  the  salts  of  ammonia  had  the  effect  of  inhibiting  the  growth  of  the  fungus, 
whereas  good  growth  was  obtained  with  other  sources  of  nitrogen,  as  calcium 


BUREAU    OF   PLANT   INDUSTRY  13 

nitrate,  potassium  nitrate,  and  sodium  nitrate.  The  toxic  effect  of  ammonia  on 
the  root-rot  fungus  was  confirmed  in  many  subsequent  experiments,  including 
the  disinfection  of  diseased  cotton  roots,  by  application  of  ammonia  to  the  soil 
under  field  conditions.  Further  investigation  is  necessary  to  determine  the 
possibility  of  developing  a  practical  control  of  root  rot. 

EGYPTIAN    COTTON 

Under  normal  conditions  the  United  States  imports  from  Egypt  many  thou- 
sand bales  of  Sakel  cotton,  the  fiber  of  which  rarely  exceeds  IY2  inches  in 
length.  It  is  believed  that  the  area  in  the  Southwest  devoted  to  cotton  of 
Egyptian  type  could  be  much  increased  if  a  variety  similar  to  Sakel  in  the 
length  and  fineness  of  the  fiber  were  available.  Earlier  experiments  in  Arizona 
with  Sakel  cotton  have  not  given  promising  results.  It  has  proved  to  be  less 
productive,  later  maturing,  and  smaller  boiled  than  Pima.  In  the  hope  of 
combining  the  desirable  features  of  the  two  varieties,  crosses  were  made 
between  Pima  and  Sakel,  and  from  one  of  these  crosses  a  new  variety  of 
considerable  promise  has  been  developed.  It  will  not  take  the  place  of  Pima,, 
since  the  lint  is  only  1%  inches  long,  but  it  may  replace  acceptably  some  of 
the  cotton  now  imported  from  Egypt.  It  would  be  a  crop  for  southwestern 
irrigated  land  and  would  not  compete  with  any  cotton  grown  in  the  main  belt. 
Seed  is  being  increased  as  rapidly  as  possible  and  tested  under  a  wider  range 
of  conditions  in  localities  where  Pima  cotton  is  not  being  grown. 

FIBER    FLAX 

Two  varieties  of  fiber  flax,  developed  by  at  least  10  years  of  selection  in  the 
liber-flax  selection  plots  at  East  Lansing,  Mich.,  are  called  Pinnacle  and  F.  I. 
No.  3.  In  1931  these  varieties  were  tried  out  in  field  tests  in  eastern  Michigan 
in  comparison  with  other  fiber  flax  grown  for  seed  and  upholstering  tow.  F.  I. 
No.  3  produced  27  bushels  of  seed  on  a  little  less  than  2  acres,  and  its  tall 
straw  gave  an  excellent  yield  of  upholstering  tow.  Pinnacle  produced  50  per 
cent  of  good,  soft  tow,  as  compared  with  the  usual  yield  of  35  to  40  per  cent. 

SUGAR  PLANTS 

SUGAR  BEETS 

Coordinated  activities  in  research  have  resulted  in  the  development  of  a  curly- 
top  resistant  variety  of  sugar  beet.  This  variety,  which  is  to  be  released  for 
general  use  under  the  name  U.  S.  No.  1,  in  1931  under  curly-top  conditions,  in 
which  ordinary  commercial  sugar  beets  were  unprofitable  (less  than  9  tons  per 
acre),  produced  on  the  average  4y2  tons  per  acre  more  beets  than  did  the  com- 
mercial brands  used  locally,  and  its  quality  fully  met  commercial  standards, 
This  resistant  variety  has  produced,  under  curly-top  conditions,  on  an  average 
approximately  1,600  pounds  more  sugar  per  acre  than  have  the  ordinary  types 
of  beets,  and  it  gives  every  indication  of  being  better  for  both  the  beet  grower 
and  the  manufacturer.  Tests  on  33  representative  farms  in  affected  districts  in 
California,  Idaho,  Utah,  and  Colorado  have  decisively  shown  the  marked  su- 
periority of  the  new  variety.  Seed  of  this  variety  is  now  being  multiplied  by 
the  method  of  overwintering  in  the  field,  developed  by  the  department,  and  by 
the  1934  planting  season  a  considerable  supply  of  seed  to  replace  susceptible 
brands  can  be  produced  for  the  general  use  of  sugar-beet  growers.  The  release 
of  this  resistant  variety  and  its  use  with  the  cultural  methods  found  to  favor 
its  best  performance  should  greatly  alleviate  the  aggravated  curly-top  situation. 

In  a  large  portion  of  the  humid  area  the  outstanding  problem  in  sugar-beet 
culture  has  been  to  obtain  a  satisfactory  initial  stand  of  beets.  In  this  area  re- 
planting has  frequently  been  necessary,  and  in  some  seasons  as  much  as  10  to 
25  per  cent  of  the  acreage  planted  has  been  abandoned  because  of  the  poor 
stand.  The  underlying  cause  of  the  poor  stands  has  been  the  "damping  off"  of 
the  beets  by  soil  fungi.  Definite  evidence  from  both  field  and  greenhouse  tests 
shows  that  the  preceding  crop  plays  a  decisive  part  in  determining  the  serious- 
ness of  the  damping  off.  Sweetclover,  alfalfa,  and  red  clover,  as  preceding 
crops,  have  so  affected  soil  conditions,  possibly  by  direct  influence  on  the  soil 
flora,  that  the  damping  off  in  the  following  sugar-beet  crop  has  been  very  seri- 
ous, whereas  beets  planted  after  a  corn  crop  have  been  significantly  better  in 
stand  and  sometimes  almost  free  from  damping-off  losses.  This  far-reaching- 
discovery  vitally  affects  the  type  of  cropping  sequence  to  be  followed  for  the 
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humid  area  and  offers  the  possibility  that  by  simple  readjustments  within  the 
rotation  system  the  most  serious  handicap  of  the  sugar-beet  industry  of  the 
humid  area  can  be  met.  The  results  with  Michigan  sandy  loams,  Ohio  heavy 
loams,  and  Arlington  clay  loams  have  been  completely  in  accord,  warranting 
the  belief  that  these  results  may  be  widely  applicable. 

SUGARCANE 

Improvements  in  the  technic  of  sugarcane  breeding,  together  with  favorable 
climatic  conditions  at  the  cane-breeding  station  near  Canal  Point,  Fla.,  re- 
sulted in  the  production  of  unusually  large  numbers  of  seedling  varieties,  includ- 
ing hybrids  obtained  by  crossing  parent  varieties  selected  for  disease  resistance 
and  other  desirable  characteristics.  Parent  varieties  included  a  number  of  the 
valuable  varieties  collected  as  a  result  of  the  department's  sugarcane  explora- 
tion expedition  to  New  Guinea  in  1928.  Of  special  interest  are  a  number  of 
hybrids  resulting  from  crossing  the  new  species,  Saccharum  robustum,  obtained 
in  New  Guinea,  with  other  species  of  sugarcane.  The  crosses  with  8.  robustum, 
which  is  a  species  of  great  size  and  vigor  but  low  in  sugar,  were  obtained  for 
the  first  time  in  1931.  Ten  thousand  selected  seedlings  are  being  studied  for 
their  resistance  to  diseases  prevalent  in  the  United  States  and  for  suitability 
for  trial  in  the  areas  where  sugarcane  is  grown  commercially. 

Continued  experimental  work  has  confirmed  the  resistance  of  the  recently 
released  sugarcane  variety  C.  P.  807,  bred  by  the  department,  to  red  rot  under 
field  conditions,  and  also  to  root  rot  and  mosaic,  which  have  caused  heavy 
losses.  It  has  been  demonstrated  that  C.  P.  807  and  Co.  281,  the  latter  another 
recently  released  variety  bred  in  India,  are  suitable  for  culture  in  place  of 
P.  O.  J.  213,  formerly  the  leading  variety,  the  value  of  which  for  culture  in 
certain  localities  has  become  uncertain  because  of  its  increasing  susceptibility 
to  red  rot. 

TOBACCO 

BLUE  MOLD 

The  outstanding  problem  in  the  production  of  the  tobacco  crop  over  most  of 
the  producing  areas  in  the  last  year  or  two  has  been  control  of  highly  destruc- 
tive diseases.  The  blue  mold  or  downy  mildew  (Peronospora  hyoscyami) , 
long  a  destructive  disease  of  tobacco  in  Australia,  appeared  in  the  United 
States  in  1921  and  again  in  1931,  but  did  little  damage  in  either  year.  It 
reappeared  in  seed  beds  in  severe  epidemic  form  early  in  1932  and  caused  heavy 
losses  in  Georgia,  South  Carolina,  North  Carolina,  and  Virginia.  It  also  ap- 
peared in  Maryland  and  Pennsylvania.  The  disease  was  favored  by  cool,  moist 
weather,  and  plants  in  affected  beds  were  defoliated  and  weakened,  so  that 
transplanting  was  delayed.  In  North  Carolina  and  South  Carolina  many  of 
the  younger  plants  were  killed  outright.  It  is  estimated  that  in  certain  of  the 
more  seriously  affected  districts  the  acreage  was  reduced  as  much  as  50  per 
cent,  with  the  additional  disadvantage  that  many  fields  were  late  and  irregular. 

Experimental  work  in  Georgia  has  shown  that  sprays  and  dusts  containing 
copper  are  more  effective  against  this  disease  than  those  containing  mercury 
or  sulphur.  The  best  control  was  secured  with  Bordeaux  and  copper  acetate 
sprays  and  copper  carbonate  dust.  In  general  practice  spraying  caused  con- 
siderable injury  to  the  plants  and  frequently  failed  to  give  satisfactory  control 
of  the  disease.  Cooperative  investigations  in  the  development  of  an  effective 
and  safe  spray  program  are  being  continued. 

BLACK  ROOT  ROT 

Black  root  rot  (Thielavia  tasicola)  has  come  to  be  of  considerable  importance 
in  some  of  the  districts  that  raise  flue-cured  tobacco.  In  North  Carolina 
cooperative  investigation  in  the  development  of  root-rot  resistant  strains  suit- 
able for  planting  on  these  diseased  soils  has  resulted  in  the  securing  of  resist- 
ant selections  of  two  popular  varieties,  Jamaica  and  Paris  Wrapper.  These 
selections  are  being  tested  further  with  a  view  to  distribution  later  for  general 
use  on  diseased  soils. 

In  the  Connecticut  Valley  there  has  been  complaint  that  the  yield  and  quality 
of  Havana  Seed  tobacco  has  gradually  decreased,  and  careful  study  has  shown 
that  the  black-root  disease  has  been  a  major  factor  causing  the  decrease.  As 
a  result  of  investigations  in  cooperation  with  the  Massachusetts  and  Connec- 
ticut stations,  Havana  strains  have  been  secured  which,  when  planted  in  in- 
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fested  soils  in  1931,  in  comparison  with  the  regular  Havana,  gave  yield 
increases  that  in  some  instances  exceeded  100  per  cent.  Several  of  these  seed 
strains  combine  this  resistance  with  high  leaf  quality  and  seem  to  furnish  a 
means  of  standardizing  the  Connecticut  Havana  type. 

HOPS 

In  the  field  and  laboratory  studies  that  were  undertaken  following  a  sudden 
and  severe  outbreak  of  downy  mildew  in  the  hop  fields  of  Oregon  and  Wash- 
ington early  in  1930,  effective  control  of  the  disease  by  the  use  of  Bordeaux 
mixture  has  been  demonstrated,  and  crown  treatments  to  prevent  early  mildew 
attacks  on  the  emerging  vines  have  been  tested  extensively  with  very  promising 
results.  Evidence  has  been  obtained  that  cultural  practices  strongly  influence 
the  severity  of  the  disease  and  that  mildew  is  brought  into  new  plantings 
through  infected  cuttings.  Surveys  disclosed  the  presence  of  the  mildew  in 
all  Pacific  coast  hop-growing  sections  except  those  of  California  and  the  Yakima 
district  of  Washington.  A  good  start  has  been  made  in  the  selection  and  breed- 
ing of  hops  for  resistance  to  the  disease 

RUBBER  PLANTS 

HEVEA    TREES    IN    FLORIDA 

The  Hevea  or  Para  rubber  tree  of  Brazil,  the  species  grown  in  the  com- 
mercial rubber  plantations  in  the  East  Indies,  flowered  and  fruited  for  the 
first  time  in  Florida  in  the  season  of  1931,  at  the  United  States  Plant  Introduc- 
tion Garden  near  Coconut  Grove,  a  few  miles  south  of  Miami.  The  first  flowers 
appeared  in  May  on  a  tree  only  4  years  old.  Several  trees  flowered  during  the 
summer,  but  many  of  the  fruits  attained  only  partial  development.  Eight  trees 
produced  a  total  of  13  capsules  in  the  winter  and  spring  of  1932.  The  seed 
germinated  promptly  and  produced  normal  seedlings.  The  original  seed  came 
from  Haiti  and  arrived  in  Washington  March  21,  1927. 

The  wintering  habit  of  the  Hevea  rubber  tree  is  an  important  factor  of 
adaptation  to  conditions  in  southern  Florida.  Although  the  seedlings  and  sap- 
lings hold  their  leaves  through  the  winter,  the  adult  Hevea  trees,  even  in  the 
Tropics,  have  the  habit  of  shedding  their  leaves,  like  the  deciduous  trees  of 
temperate  climates.  Many  of  these  Hevea  trees  in  Florida  have  reached  the 
stage  of  leaf  shedding  either  in  the  winter  or  in  early  spring,  so  that  danger 
of  frost  injury  is  reduced.  Since  the  inflorescences  are  produced  from  wood 
of  recent  growth,  winter  injury  to  flower  buds  would  not  be  expected.  A  regu- 
lar production  of  seed  and  a  greater  adaptation  in  later  generations  of  the 
trees  may  be  possible  under  the  Florida  conditions. 

INTISY  RUBBER  TREE  OF  MADAGASCAR 

A  rubber  tree  from  southern  Madagascar,  Euphorbia  intisy,  introduced  in 
1928,  is  being  propagated  under  greenhouse  conditions  in  Washington  and 
tested  at  field  stations  in  southern  Florida  and  southern  California.  The 
plants  have  grown  better  in  southern  Florida  and  near  the  coast  of  California 
than  under  desert  conditions  in  the  Colorado  Valley  near  the  Laguna  Dam. 
Some  of  the  original  stumps  have  been  planted  at  the  field  stations  and  several 
inches  of  new  growth  have  been  formed,  but  only  as  lateral  branches,  with  no 
indication  as  yet  that  the  plants  are  able  to  regenerate  the  main  stalk  or  trunk 
of  the  tree.  Cuttings  have  been  propagated  from  most  of  the  original  plants, 
but  material  from  some  of  the  plants  has  consistently  failed  to  root.  A  few 
seedlings  are  being  raised  from  a  small  shipment  of  seed  received  in  July,  1931, 
but  a  large  shipment  obtained  from  Madagascar  in  the  spring  of  1932  failed 
entirely  to  germinate. 

FOREST-TREE  DISEASES 

HEART  ROTS  OF  STANDING  TIMBER 

The  heart-rotting  fungi,  principal  causes  of  cull  in  standing  timber,  continue 
to  receive  emphasis  in  investigation.  Data  from  balsam  fir  in  the  Northeast, 
the  hardwoods  of  the  lower  Mississippi  Valley,  and  white  fir  in  the  Sierra 
Nevada  indicate  that  decays  entering  living  trees  at  the  butt  in  all  these 
regions  are  important  in  a  way  hitherto  not  fully  recognized.     They  had  been 
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known  to  cause  the  loss  of  from  5  to  20  per  cent  of  the  merchantable  volume 
of  mature  stands  of  timber.  The  new  information  makes  it  appear  that  this 
decay  found  in  merchantable  stands  is  not  always  the  most  serious  effect  of 
these  fungi.  At  least  where  repeated  fires  have  scarred  the  trees,  many  of 
them  are  so  weakened  by  butt  rot  that  they  drop  out  of  the  stand  by  wind- 
throw  or  otherwise  while  they  are  still  young  or  at  least  before  they  can  be 
utilized.  Since  the  fallen  trees  rot  in  a  few  years,  not  enough  evidence  of  loss 
is  available  at  any  one  time  to  give  an  idea  of  the  seriousness  of  the  damage ; 
but  careful  examination  of  young  stands  and  a  study  of  age  distributions 
indicate  that  the  understocking  of  merchantable  stands,  which  is  one  of  the 
principal  reasons  for  low  yield  of  timber  in  many  places,  is  in  considerable 
part  due  to  these  butt  rots  causing  the  death  of  the  trees.  These  findings  give 
further  impetus  to  the  movements  to  prevent  fire  in  young  stands  in  these 
regions,  since  fire  scars  appear  to  be  the  principal  points  of  entry  for  such 
butt  rots. 

GAMBEL-OAK  FENCE  POSTS  IN  THE  SOUTHWEST 

In  Arizona  and  New  Mexico  a  scrub-oak  species,  Querous  gambellii,  is  com- 
mon in  the  region  of  over  5,000,000  acres  in  which  many  farms  and  ranches 
are  located.  Formerly  thought  worthless,  it  has  been  proved  by  extensive  field 
trials  to  have  unusual  value  for  fence  posts.  Service  trials  in  comparison  with 
the  more  expensive  posts  of  other  kinds  that  were  formerly  shipped  in  from 
other  regions  show  that  the  oak  has  remarkable  ability  to  resist  decay,  if 
properly  used,  lasting  25  to  40  years  after  the  posts  are  set  in  the  ground.  It 
has  been  found  that  to  secure  long  life  the  posts  must  be  sound  to  begin  with,, 
and  should  be  set  in  the  ground  green  and  unpeeled.  Small  holes  and  "  cat 
faces  "  materially  shorten  the  life  of  the  post. 

CONTROL  OF  STAIN  AND  ROT  IN  LOGS  AND  LUMBER 

The  inexpensive  organic-mercury  treatment  previously  devised  for  prevention 
of  sap  stain  in  lumber  has  been  put  into  use  by  over  100  sawmills  in  the  South, 
in  most  of  them  with  excellent  results,  and  its  use  is  spreading  to  other  parts 
of  the  country  and  to  the  Philippines.  This  treatment  is  found  useful  also  in 
protecting  hardwood  logs  during  the  winter  banking  seasou  and  has  shown 
some  effectiveness  against  decay  infections  as  well  as  against  stain.  Other 
compounds  equally  cheap  and  probably  less  poisonous,  including  borax  and  some 
complex  phenol  derivatives,  have  also  been  found  effective  in  protecting  lumber 
and  succeed  in  some  places  where  the  mercury  treatment  is  not  wholly  satis- 
factory. Superficial  discolorations  that  have  resulted  from  the  dipping  treat- 
ment in  certain  cases  have  been  found  due  to  iron  tannate  and  shown  to  be 
preventable  by  the  addition  of  small  amounts  of  aklali  to  the  dipping  solutions. 
Patents  dedicated  to  the  use  of  the  public  have  been  applied  for  on  the  promising 
nonmercurial  treatments  against  fungi  and  also  on  the  prevention  of  the  iron 
tannate  discoloration.  The  value  of  sap-stain  control  by  the  new  treatment  has 
already  become  apparent  in  stricter  grading  rules  recently  adopted  by  southern 
pine  operators  and  in  improved  quality  of  American  lumber  in  the  export 
market  as  well  as  the  domestic  market.  The  treatments,  developed  partly  on 
funds  contributed  by  the  larger  sawmills  of  the  South,  promise  to  have  even  a 
larger  value  to  the  small  mill  owners  than  to  large  mills. 

SLASH  DECAY 

Studies  of  decay  of  the  inflammable  brush  left  after  logging  have  been  carried 
on  at  the  request  of,  and  in  cooperation  with,  the  Forest  Service  through  a  con- 
siderable period  of  years.  The  object  was  primarily  to  determine  what  pro- 
cedures will  hasten  decay  so  that  the  time  during  which  slash  will  constitute 
a  fire  hazard  can  be  shortened.  The  immediately  practical  question  was  to 
determine  whether  the  commonly  recommended  practices  of  burning  or  piling 
or  lopping  the  slash  after  logging  were  really  justified.  The  fungi  causing  the 
decay  were  determined  and  preliminary  information  secured  on  the  factors  that 
favor  or  retard  their  work  with  each  tree  species.  While  it  has  developed  that 
the  requirements  for  rapid  decay  differ  for  different  timber  species  and  for 
situations  with  different  degrees  of  moisture,  it  is  found  in  many  places  that 
less  expensive  procedures  are  adequate  and  in  some  cases  actually  better  than 
methods  previously  employed.  The  regions  for  which  such  findings  have  been 
made  on  at  least  a  tentative  basis  include  the  fog  belt  of  the  Pacific  Northwest, 
the  pine  regions  of  eastern  Oregon  and  Washington  and  of  the  Southwest,  and 
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the  hardwood  areas  of  the  Ozarks,  the  southern  Appalachians,  and  New  Eng- 
land. The  result  has  already  been  a  saving  to  the  Government  in  the  operating 
expenses  of  its  own  forests  many  times  greater  than  the  cost  of  the  studies. 

BROWN  SPOT  OF  SOUTHERN  PINE 

The  problem  of  getting  pine  to  come  back  on  cut-over  lands  in  the  Gulf  States 
has  been  complicated  both  in  plantations  and  in  natural  reproduction  by  a 
disease  that  attacks  the  pine  needles.  This  disease  has  been  found  to  be  due 
to  a  specific  fungus  previously  little  known.  Records  kept  through  several  sea- 
sons have  shown  that  the  disease  decidedly  affects  the  early  growth  rate  of 
the  pines  and  thus  their  chance  to  become  established.  Repeated  experiments 
have  demonstrated  that  the  disease  can  be  controlled  in  nurseries  and  impor- 
tant plantations  by  spraying  and  have  determined  the  best  spraying  materials 
and  the  times  of  year  at  which  spraying  needs  to  be  done  to  prevent  infection. 

FUNGI  ASSOCIATED  WITH  BARK  BEETLES 

In  cooperative  studies  with  the  Bureau  of  Entomology,  it  has  been  found 
that  the  pine  bark  beetles,  the  most  destructive  of  American  forest  insects, 
have  yeasts  and  staining  fungi  intimately  associated  with  them.  From  the 
preliminary  work  there  appears  to  be  a  different  staining  fungus  for  each 
genus  of  beetles,  some  of  them  being  new  to  science.  Studies  of  insect-associ- 
ated yeasts  now  in  progress  indicate  them  to  be  of  very  unusual  type,  and 
perhaps  also  specifically  important  for  the  success  of  the  beetle  attack  and  the 
killing  of  the  trees. 

WHITE-PINE  BLISTER  RUST 

Only  a  few  years  ago  it  was  doubtful  whether  the  continued  growing  of  the 
white  pines  in  the  Northeastern  States  was  economically  possible  because  of 
the  destructiveness  of  the  white-pine  blister  rust,  a  disease  that  was  introduced 
from  Europe  on  nursery  stock.  It  spreads  to  the  pines  only  after  an  inter- 
mediate development  on  Ribes  (currant  and  gooseberry  plants).  Repeated 
experiments  over  a  wide  range  of  forest  conditions  in  this  country  showed 
conclusively  that  these  bushes  could  be  successfully  suppressed  and  the  pines 
thereby  protected  on  any  area  where  the  pine  values  justified  the  cost.  White- 
pine  areas  aggregating  more  than  8,000,000  acres  have  been  effectively  protected 
from  blister  rust  in  New  England  and  New  York  at  an  average  cost  of  21  cents 
.an  acre.  These  areas  should  be  reworked  systematically  at  about  5-year 
intervals,  but  the  cost  for  these  follow-up  operations  will  be  less  than  that  of 
the  initial  work.  The  labor  has  been  furnished  by  pine  owners  and  local 
agencies,  and  supervision  and  direction  have  been  supplied  jointly  by  the 
bureau  and  the  affected  States.  These  results,  accomplished  by  systematic 
work  throughout  the  region,  assure  the  growing  of  a  revenue-producing  crop 
of  white  pine  on  millions  of  acres  of  nonagricultural  land  that  would  otherwise 
he  a  liability. 

Climatic  conditions  in  1931  promoted  the  extensive  spread  of  the  white-pine 
blister  rust  in  the  eastern  part  of  the  United  States.  From  the  generally 
infested  northeastern  region  the  disease  spread  into  the  bordering  States  of 
Maryland,  Virginia,  West  Virginia,  and  Ohio.  In  the  Lake  States  region  it  was 
found  in  several  new  places,  including  one  in  Iowa.  In  the  commercial  areas 
of  western  white  pine  in  northern  Idaho  45  additional  centers  of  pine  infec- 
tion were  found,  showing  the  rust  to  be  firmly  established  in  that  region. 
The  disease  was  again  found  on  Ribes  in  southwestern  Oregon  within  40  miles 
of  the  California  line  and  within  the  range  of  valuable  forests  of  sugar  pine 
which  are  known  to  be  susceptible.  It  now  appears  certain  that  the  rust  will 
reach  the  main  sugar-pine  belt  of  California. 

The  problem  of  controlling  the  rust  in  the  western  part  of  the  United  States 
is  comparatively  new  because  of  the  more  recent  discovery  and  spread  of  the 
disease  in  that  part  of  the  country.  Forest  conditions  differ  entirely  from  those 
In  the  East,  where  the  large-scale  application  of  effective  control  measures  is 
under  way,  and  require  new  methods  for  destroying  Ribes.  Good  progress  has 
been  made  in  developing  and  applying  these  methods  in  cooperation  with  the 
affected  States  and  local  agencies. 
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PLANT-PARASITIC  NEMAS 

As  a  part  of  studies  of  the  minute  eelworms  or  nemas,  certain  species  of 
which  infest  the  roots  of  important  crop  plants  and  seriously  injure  them,  the 
nema  causing  strawberry  dwarf  has  been  found  to  occur  over  a  much  wider 
area  than  was  originally  supposed.  The  Falmouth  region  of  Massachusetts,  a 
number  of  mid-western  localities,  and  the  States  of  Washington,  Oregon,  and 
California  have  been  added  to  the  known  infested  territory.  Results  of  experi- 
ments indicate  that  this  nema  is  probably  identical  with  a  form  attacking  fernsr 
chrysanthemums,  and  narcissus  bulbs. 

The  sugar-beet  nema  has  been  found  for  the  first  time  in  the  East  on  weeds 
near  Leesburg,  Va.  Another  nema,  already  known  as  a  species  found  in  the 
roots  of  numerous  host  plants  and  causing  widespread  damage,  has  been  found 
to  be  the  cause  of  early  wilting  of  tobacco  in  North  Carolina  and  also  the 
cause  of  a  root  disease  of  narcissus  in  British  Columbia.  In  studies  of  damping 
off  in  cotton  seedlings,  in  cooperation  with  the  South  Carolina  station,  several 
species  of  nemas  have  been  recognized  as  important  factors  in  that  condition. 

DRY-LAND  AGRICULTURE 

Investigations  in  dry-land  agriculture  are  conducted  by  the  bureau  at  20  field 
stations  in  the  semiarid  region  of  the  United  States.  The  adoption  of  methods 
and  practices  of  cultivation,  seed  treatment,  disease  control,  and  insect  control 
worked  out  or  proved  by  these  stations,  the  introduction  of  crops  developed 
there,  and  the  stimulation  of  tree  and  fruit  planting  through  demonstrations  at 
the  stations  and  on  the  farms  of  cooperators  are  contributing  to  sounder  prin- 
ciples of  farm  organization  and  management  and  to  the  development  of  the 
dry-land  farms  into  homes  of  good  farmers  and  citizens. 

Experiments  have  demonstrated  the  value  over  large  sections  of  the  northern 
and  central  Great  Plains  of  a  4-year  rotation  of  fallow,  winter  wheat,  corn,  and 
oats  or  barley.  This  rotation  embodies  the  several  factors  recognized  as  neces- 
sary for  a  well-balanced  system  of  diversified  agriculture  and  has  been  adopted 
with  variations  by  many  farmers.  Fallow,  the  essential  moisture-storage  and 
weed-control  treatment,  is  followed  by  winter  wheat,  a  cash  crop.  Where 
winter  wheat  does  not  survive  the  winter,  it  may  be  replaced  by  spring  wheat. 
Corn  on  spring  plowing  or  listing  following  the  wheat  is  a  grain  and  fodder 
crop  adapted  to  either  harvesting  or  pasturing,  and  is  a  good  preparation  for 
the  spring-sown  oats  or  barley  that  follow  it.  These  feed  crops,  together  with 
corn,  contribute  to  the  production  of  livestock,  which,  with  the  cash  crop  grown 
on  fallow,  is  the  principal  source  of  income. 

Low  prices  of  farm  products  have  emphasized  the  value  of  cheaper  methods 
of  tillage,  which  have  been  under  investigation  during  the  last  eight  years. 
Results  at  Dickinson,  N.  Dak.,  have  shown  that  plowless  fallow,  tilled  only  with 
a  duck-foot  cultivator  and  at  a  saving  of  about  30  per  cent  in  cost  when  com- 
pared with  plowed  fallow,  has  given  as  good  yields  of  wheat  as  the  plowed 
fallow  in  direct  comparisons.  The  1-way  disk  and  the  rod  weeder,  both  of 
which  cost  less  to  operate  than  the  plow,  have  also  proved  effective  in  the 
cultivation  of  fallow. 

The  thorough  testing  of  crested  wheatgrass  {Agropyron  cristatum)  has 
resulted  in  a  valuable  addition  to  the  hay  and  pasture  crops  of  the  northern 
Great  Plains.  Seed  of  this  grass  was  first  distributed  in  1918.  Its  production 
has  developed  until  it  now  promises  to  be  one  of  the  most  important  forage 
crops  of  the  large  area  to  which  it  is  adapted. 

SALTS  IN  IRRIGATION  WATERS 

It  is  popularly  assumed  that  the  injury  to  crop  plants  on  irrigated  land  is 
most  often  due  to  excessive  irrigation  followed  by  water-logging  of  the  soil. 
The  bureau's  investigations  on  the  irrigation  projects  have  shown  that  such 
injury  usually  is  caused  by  dissolved  salts  contained  in  the  water.  In  irri- 
gated regions  crop  plants  are  rarely  injured  by  pure  water.  The  drainage  of 
irrigated  land  should,  therefore,  be  so  designed  and  operated  as  to  carry  away 
the  salts*  brought  in  by  the  irrigation  water.  This  implies  that  where  irriga- 
tion water  contains  very  much  salt  it  should  be  used  copiously  with  adequate 
drainage  to  prevent  the  dangerous  accumulation  of  salts  in  the  soil  solution. 

The  salt  content  of  irrigation  water  is  always  a  complex  mixture.  In  some 
situations  one  constituent  may  be  the  dominant  cause  of  injury,  but  generally 
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there  are  several  injurious  constituents.  In  recent  years  there  has  been  wide- 
spread interest  in  the  boron  content  of  irrigation  water,  following  the  dis- 
covery that  this  element  has  caused  serious  injury  in  several  important  irri- 
gated areas-  of  California  and  Nevada,  and  the  bureau  has  given  special  study 
to  this  problem.  Boron  is  very  toxic  to  a  number  of  crop  plants,  particularly 
certain  orchard  crops,  and  causes  serious  injury  with  continued  use  where  it 
occurs  even  in  such  low  concentrations  as  1  or  2  parts  per  million  in  the  irri- 
gation water.  Fortunately  it  has  been  found  possible  in  many  situations  to 
reduce  or  avoid  crop  injury  by  eliminating  the  sources  of  boron  contamination 
from  an  irrigation  supply  or  by  blending  supplies  in  such  a  way  as  to  reduce  the 
boron  content  below  the  limit  of  tolerance.  It  is  becoming  evident  that  precau- 
tions with  respect  to  irrigation-water  supplies  are  required  for  the  protection 
of  the  irrigation  enterprises. 

PHOTOPERIODIC  RESPONSE  OF  PLANTS 

With  apparatus  recently  developed  for  growing  plants  with  artificial  illumi- 
nation of  high  intensity  and  with  accurate  control  of  other  environmental  fac- 
tors, soybeans  and  sugar  beets  have  been  grown  under  a  wide  range  in  day 
length  and  at  various  temperatures.  It  has  been  found  that  length  of  day 
exercises  a  marked  selective  action  on  early,  medium,  and  late  varieties  of  soy- 
beans with  respect  to  time  of  flowering  and  appears  to  be  the  controlling  factor 
in  the  contrasted  normal  behavior  of  the  three  types.  Where  grown  under 
short-day  conditions  all  behave  as  early  varieties,  but  as  the  day  length  in- 
creases the  disparity  in  time  of  flowering  and  fruiting  rapidly  increases,  while 
under  a  very  long  day  length  even  the  normally  early  flowering  type  ceases  to 
behave  as  such.  No  evidence  of  a  selective  action  of  temperature  on  time  of 
flowering  of  the  early,  medium,  and  late  varieties  was  obtained,  flowering 
being  about  equally  delayed  in  all  by  temperatures  falling  below  approximately 
80°  F.  In  contrast  with  soybeans,  sugar  beets  are  adversely  affected  by  warm 
temperatures  with  respect  to  flowering,  though  they  are  equally  sensitive  to 
the  daily  light  period.  The  beet  is  a  strictly  long-day  type  and  when  exposed 
to  a  long  day  and  a  cool  temperature  ceases  to  behave  as  a  biennial  and 
promptly  flowers.  At  a  temperature  of  65°  F.  the  plants  readily  flowered  under 
an  18-hour  day  and  under  continuous  light.  At  lower  temperatures  the  plant 
is  capable  of  flowering  under  somewhat  shorter  day  lengths.  At  72°  flowering 
was  hastened  under  the  continuous  light  but  was  suppressed  under  the  18-hour 
day. 

SEED  INVESTIGATIONS 

SEED    TESTING 

During  the  fiscal  year  examinations  including  identifications,  purity  analyses, 
germination  tests,  and  origin  determinations  were  made  of  23,360  samples  of 
seed  in  the  seed-testing  laboratories  at  Sacramento,  Calif. ;  Corvallis,  Oreg. ; 
La  Fayette,  Ind. ;  Columbia,  Mo. ;  and  Washington,  D.  C.  The  bureau  has  con- 
tinued to  emphasize  the  primary  importance  of  determining  possible  agricul- 
tural value  when  testing  seeds  for  germination,  as  opposed  to  the  practice  that 
has  been  in  operation  in  many  seed-testing  laboratories  where  a  sharp  dis- 
tinction has  not  been  drawn  between  seeds  of  possible  agricultural  value  and 
seeds  not  quite  dead  but  unable  to  produce  normal  plants. 

ENFORCEMENT  OF  FEDERAL  SEED  ACT 

The  purpose  of  the  Federal  seed  act  is  (1)  to  establish  requirements  as  to 
purity  and  viability  of  imported  field  seed,  prohibiting  entry  of  those  lots  of 
unsatisfactory  quality,  and  (2)  to  control  interstate  movement  of  seeds  that 
are  fraudulently  described  or  labeled. 

During  the  fiscal  year  imports  of  seed  subject  to  the  Federal  seed  act  were- 
the  lowest  on  record,  approximately  one-fifth  of  the  average  amount  imported 
during  previous  years.  Samples  of  610  lots,  representing  10,626,100  pounds, 
of  forage-crop  seeds  offered  for  entry  at  the  various  customs  ports  were  exam- 
ined. Of  this  amount,  594  lots  (10,544,300  pounds)  were  permitted  entry  and 
16  lots  ('81,800  pounds)  were  rejected. 

In  the  enforcement  of  the  interstate  clause  all  cases  of  possible  fraudulent 
misbranding  reported  by  State  enforcement  officials  have  been  considered,  and 
action  under  the  Federal  seed  act  either  for  seizure  or  for  criminal  prosecution 
has  been  recommended  in  all  cases  where  prosecution  was  indicated.     Viola- 
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tions  have  been  reported  on  account  of  misbranding  as  to  variety  of  sorghum, 
soybeans,  cowpeas,  and  Abruzzi  rye,  and  on  account  of  misbranding  as  to 
purity  or  germination,  or  both,  of  soybeans,  timothy  sweetclover,  oats,  rye,  and 
red  clover.  It  is  believed  that  the  enforcement  of  the  interstate  clause  of  the 
Federal  seed  act  is  having  a  marked  effect  in  reducing  the  sale  and  shipment  of 
misbranded  seed  in  interstate  commerce. 

PUBLICATIONS 

Articles  and  department  publications  written  by  workers  in  the  Bureau  of 
Plant  Industry  were  issued  during  the  fiscal  year  as  follows : 


FRUITS 

American  experiments  in  propagating  decid- 
uous fruit  trees  by  stem  and  root  cut- 
tings. Cong.  Internatl.  Hort.  9th.  Lon- 
don, 1930,  Rpt.  and  Proc,  p.  287-296. 

National  and  international  aspects  of  fruit 
growing.  Wash.  State  Hort.  Assoc.  Proc. 
27  :  63-69. 

Factors  influencing  the  size  and  color  of 
fruit.     Ind.  Hort.  Soc.  Trans.  70  :  45-52. 

Factors  influencing  the  profitable  produc- 
tion of  fruit.  N.  Y.  State  Hort.  Soc. 
Proc.    77:89-101. 

Factors  influencing  the  profitable  produc- 
tion of  deciduous  fruits.  Ind.  Hort.  Soc. 
Trans.   70  :  88-91. 

With  low  prices  prevailing,  what  orchard 
management  policy  should  we  follow  this 
year?  Md.  State  Hort.  Soc.  Proc. 
34  :  22-31. 

Moisture  in  relation  to  development  of  hor- 
ticultural plants.  Assoc.  South.  Agr. 
Workers  Proc.  32  :  306-309. 

Moisture  relations  as  a  factor  in  fruit  grow- 
ing. N.  Y.  State  Hort.  Soc.  Proc. 
77  :  114-121.  Also  in  Amer.  Pomol.  Soc. 
Proc.  48  :  21-27. 

The  importance  of  soil  moisture  in  fruit 
growing.  Md.  State  Hort.  Soc.  Proc. 
34  :  129-136. 

The  effect  of  different  methods  of  soil  man- 
agement on  tree  growth,  and  fruit  yields. 
Md.   State  Hort.   Soc.  Proc.   34  :  102-113. 

Fruit  and  nut  production  depends  greatly 
on  amount  of  foliage  the  trees  carry. 
U.  S.  Dept.  Agr.  Yearbook  1932  :  231- 
233. 

Type  of  oil  and  devices  for  orchard  heating. 
U.   S.  Daily,  7  :  634. 

The  respiration  of  some  fruits  in  relation 
to  temperature.  Amer.  Soc.  Hort.  Sci. 
Proc.  28  :  583-589. 

Apparatus  for  determination  of  C02  and  02 
of  respiration.     Science  75  :  439-440. 

Effects  of  solid  carbon  dioxide  upon  trans- 
portation diseases.  Ice  and  Refrig.  81 
(1)  :  48-50. 

Flsinoe  on  apple  and  pear.  .Jour.  Agr. 
Research  44  :  689-700. 

Removing  spray  residue  from  apples  and 
pears.  U.  S.  Dept.  Agr.  Farmers'  Bui. 
1687. 

The  bacterial  spot  disease  of  the  peach  and 
other  stone  fruits.  U.  S.  Dept.  Agr. 
Tech.   Bui.   273. 

APPLE 

Bud  variation  in  apples.  A  study  of  the 
r61e  of  bud  mutation  in  deciduous  fruit 
improvement.  Jour.  Heredity  23 :  173- 
180. 

Effect  of  fruit  thinning  upon  carbohydrate 
accumulation,  formation  of  fruit  buds 
and  set  of  bloom  in  apple  trees.  Amer. 
Soc.  Hort.  Sci.  Proc.  28  :  599-604. 

Relation  of  moisture  supply  to  stomatal 
behavior  of  the  apple.  Amer.  Soc.  Hort. 
Sci.  Proc.  28  :  547-551. 

Preliminary  studies  of  furrow  irrigation  on 
apple  trees.  Northwest  Fruit  Grower  4 
(4)  :  7-9.      (With  Wash.  Agr.  Expt.  Sta.) 


Nitrogen  intake  and  translocation  in  apple 
trees  following  fall,  winter,  and  spring 
sodium  nitrate  applications.  Amer.  Soc. 
Hort.  Sci.  Proc.  28  :  532-538. 

Pacific  coast  teachings.  N.  Y.  State  Hort. 
Soc.   Proc.   77  :  70-75. 

A  Cytospora  canker  of  apple  trees.  Jour. 
Agr.  Research  43  :  431-438. 

Some  pathological  studies  on  apple  cank- 
ers.      Phytopathology  22  :  397-414. 

Perrennial  canker  rot  of  apples.  North- 
west Fruit  Growers  3   (9)  :  7,  14. 

Perennial  canker  and  its  relation  to  win- 
ter injury  and  to  woolly  aphis.  North- 
west Fruit  Grower  4   (2)  :  6,  12-13. 

The  development  of  crown  gall,  hairy  root, 
and  wound  overgrowth  in  glass  cylin- 
ders. Phytopathology  22  :  179-189.  (With 
Univ.  Wis.) 

Studies  on  the  development  of  crown  gall, 
hairy  root,  and  wound  overgrowths  in 
treated  soil.  Phytopathology  22  :  167- 
177.      (With  Univ.  Wis.) 

The  crown  gall  problem.  Natl.  Nursery- 
man 40    (4)  :  5-6. 

Pathogenesis  in  the  woolly-knot  type  of 
crown  gall.  Jour.  Agr.  Research  43 : 
985-1002. 

Some  of  the  causes  for,  and  the  behavior  of 
water  core  and  other  types  of  breakdown 
in  the  apple.  Md.  State  Hort.  Soc.  Proc. 
34  :  51-56. 

A  starch-splitting  enzyme  in  apple  tissues. 
Amer.   Soc.  Hort.  Sci.  Proc.  28  :  561-565. 

Permeability  of  the  skin  of  apples  as  meas- 
ured by  evaporation  loss.  Plant  Physiol. 
6 :  541-547.  (With  Bur.  Chem.  and 
Soils.) 

Arsenical  and  other  fruit  injuries  of  apples 
resulting  from  washing  operations.  U.  S. 
Dept.  Agr.  Tech.  Bui.  245. 

The  effect  of  fish  and  mineral  oil  sprays  in 
problems  of  arsenical  spray  residue  re- 
moval. Wash.  State  Hort.  Assoc.  Proc. 
27  :  57-60. 

Storage  for  Ohio  apples.  Ohio  State  Hort. 
Soc.  Proc.  65 :  67-73.  Also  in  Amer. 
Pomol.  Soc.  Proc.  48  :  67-73. 

Shredded  oiled  paper  a  necessity  in  main- 
taining apple  standards.  Ya.  State  Hort. 
Soc,  Va.  Fruit  19  (7)  :  3-4.  Also  in 
Wis.  Hort.  22   (1)  :  9. 

Efficiency  of  oiled  wraps  in  the  commercial 
control  of  apple  scald.  Phytopathology 
22  :  603-607. 

AVOCADO 

Setting  of  fruit  pollination.  Calif.  Avocado 
Assoc.  Yearbook   1931  :  107-111. 

EERKIES 

Progress  in  the  small  fruit  industry.  Oreg. 
State  Hort.  Soc.  Ann.  Rpt.  22  :  59-63. 

Varieties  of  berries.  Wash.  State  Hort. 
Assoc.  Proc.  27  :  183-184. 

Seed  and  berry  size  of  cane,  fruits.  Amer. 
Soc.  Hort.  Sci.  Proc.  28  :  194-199. 

European  blackberry  seedlings  and  hybrids 
in  the  Pacific  Northwest.  Jour.  Hered- 
ity  22  :  143-146. 
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The  Brainerd  blackberry.  U.  S.  Dept.  Agr. 
Circ.   220. 

A  productive  thornless  sport  of  the  Ever- 
green blackberry.  Jour.  Heredity  22  :  405— 
406. 

Indicator  methods  for  tbe  determination 
of  the  oxygen  content  of  water.  Wis. 
State  Cranberry  Growers'  Assoc.  Proc. 
44  :  40^6. 

Tbe  oxygen  content  of  water  in  winter- 
flooded  bogs  under  ice.  Wis.  State  Cran- 
berry Growers'  Assoc.  Proc.  44  :  32-40. 

Spraying  and  water  raking  experiments. 
Wis.  State  Cranberry  Growers'  Assoc. 
Proc.  45  :  14-17. 

Thickness  of  cuticle  in  cranberry  fruits. 
Amer.   Jour.   Bot.   19  :  432-435. 

Fungous  diseases  of  the  cultivated  cran- 
berry.    U.  S.  Dept.  Agr.  Tech.  Bui.  258. 

The  Glenndale  gooseberry.  U.  S.  Dept.  Agr. 
Circ.   223. 

Paternal  and  maternal  inheritance  in  Fra- 
garia.     Science  75  :  269-270. 

Improving  strawberry  planting  stocks. 
Oreg.  State  Hort.  Soc  Ann.  Rpt. 
22  :  67-68. 

Berry  breeders  seek  new  varieties  adapted 
to  specific  purposes.  U.  S.  Dept.  Agr. 
Yearbook  1932  :  113-114. 

New  strawberry  varieties  and  production 
methods.  Oreg.  State  Hort.  Soc.  Ann. 
Rpt.   23  :  20-23. 

Strawberry-bud  formation  is  favorably  in- 
fluenced by  temperature  and  light.  U.  S. 
Dept.  Agr.  Yearbook  1932  :  357-359. 

Transpiration  studies  on  strawberries. 
Amer.  Soc.  Hort.  Sci.  Proc.  28:225-230. 

Effect  of  fertilizers  on  firmness  and  flavor 
of  strawberries  in  North  Carolina. 
Amer.  Soc.  Hort.  Sci.  Proc.  28  :  231-235. 

Open-air  winter  forcing  of  strawberries  in 
Japan.     Natl.  Hort.  Mag.  10  :  191-195. 

The  Bellmar,  Southland,  and  Redbeart 
strawberries.     U.  S.  Dept.  Agr.  Circ.  171. 

Recent  observations  on  strawberry  dwarf. 
Jour.   Econ.   Ent.   25  :  447-454. 

Market  diseases  of  strawberries  from  the 
Southeastern  States,  1926  to  1930.  U.  S. 
Dept.  Agr.  Circ.  219. 

CITRUS 

New  citrus  hybrids.     17.  S.  Dept.  Agr.  Circ. 

181. 
Recent    developments     in     citrus     coloring. 

Amer.   Soc.   Hort.  Sci.  Proc.  28  :  45-48. 
Citrus    fruit    coloring    by    ethylene    process 

much  improved  lately.     U.   S.  Dept.  Agr. 

Yearbook   1932  :  134-137. 
Rots     of     Florida     citrus     fruits.     Citrus 

Indus.  12    (7)  :  7,   27,  30-31. 
Citrus   washing-brushing  machines   used  by 

pioneer  growers.     Calif.  Citrogr.  17  :  319, 

A  pink-fruited  lemon.     Jour.   Heredity  23  : 

23-27. 
The  esthetic  side  of  orange  growing  in  the 

Southwest.       Article     VIII.     IX.       Calif. 

Citrogr.  16  :  452^53,  472  ;  17  :  275,  296- 

299. 
A    fifty    million    dollar   orange    from    Brazil 

and   other  gifts  of  the  Americas  to   the 

citrus    fruit    industry.     Bui.    Pan    Amer. 

Union  65  :  1145-1150. 
Top-working    of    unproductive    Washington 

Navel  orange  trees.     Calif.   Citrogr.   16 : 

564. 
Orange  refrigeration  in  ocean  transport  is 

best  when  fruit  is  precooled.     U.  S.  Dept. 

Agr.  Yearbook  1932  :  276-277. 

DATE 

Date  industry  of  U.  S.  is  an  example  of 
new,  noncompetitive  crop.  U.  S.  Dept. 
Agr.  Yearbook  1932  :  165-167. 

Date  ripening  controlled  beneficially  by  us- 
ing special  kinds  of  pollen.  U.  S.  Dept. 
Agr.  Yearbook  1932  :  168-169. 


GRAPE 

Grape  districts  and  varieties  in  the  United 
States.  U.  S.  Dept.  Agr.  Farmers'  Bui. 
1689. 

A  preliminary  report  on  the  breeding  of 
vinifera  grape  varieties.  Amer.  Soc. 
Hort.   Sci.   Proc.  28  :  125-130. 

Grape  shipping  practices  from  the  view- 
point of  the  eastern  trade.  Calif.  Grower 
3   (7)  :  5-6,  8. 

PEACH 

Bud    variation    in    peaches.     U.    S.    Dept. 

Agr.  Circ.  212. 
The  relation  of  leaf  area  to  size  and  quality 

of  peaches.     Amer.  Soc.  Hort.  Sci.  Proc. 

28  :  18-22. 
Growth   of  fruit   and   stomatal  behavior   of 

Elberta   peaches   as   affected   by   weather 

conditions.     Amer.   Soc.   Hort.  Sci.   Proc. 

28  :  539-542. 
Phony  peach — a  new  and  dangerous  peach 

disease.       Md.     State    Hort.     Soc.    Proc. 

34  :  42-51. 

Zinc-lime  :  a  fungicide  for  the  peach.  Phy- 
topathology 22  :  415-427. 

PEAR 

Bud  variation  in  Bartlett  pear  trees.     Jour. 

Heredity  22  :  81-89. 
Investigations  on   harvesting  and  handling 

fail  and  winter  pears.     U.  S.  Dept.  Agr. 

Tech.  Bui.  290. 
Observations    relating    to    the    handling    of 

pears   on   eastern    markets.     Oreg.    State 

Hort.   Soc.  Ann.  Rpt.  23  :  40-46. 
Investigations   relating   to   the  handling   of 

Rogue    River    Valley    pears    on    eastern 

markets.     Blue  Anchor  8  (9)  :  16-19,  26- 

35. 
Botrytis  stem  infection  in   pears.      (Note.) 

Phytopathology  22  :  269-270. 
Control  of  Botrytis  rot  of  pears  with  chem- 
ically treated  wrappers.     U.S.  Dept.  Agr. 

Circ.  177. 
The  control  of  Botrytis  rot  of  pears  with  a 

chemically    treated    wrap.     Better    Fruit 

26   (3)  :  7-8. 

FROZEN-PACK    INVESTIGATIONS 

Preserving  fruits  and  vegetables  by  freez- 
ing.    Idaho     State     Hort.     Assoc.     Proc, 

35  :  87-99. 

Freezing  to  preserve  vegetables  and  fruits 
still  in  pioneer  stage.  U.  S.  Dept.  Agr. 
Yearbook  1932  :  524-527. 

NUTS 

Relation  of  moisture  supply  to  behavior 
of  nut  trees.  Oreg.  State  Hort.  Soc. 
Ann.  Rpt.   23  :  152-155. 

Bacterial  blight  of  filberts.  Oreg.  State 
Hort.  Soc.  Ann.  Rpt.  22  :  118-123. 

The  brown-stain  disorder  of  filberts. 
Oreg.  State  Hort.  Soc.  Ann.  Rpt. 
23 :  165-170.  Also  in  part  in  Better 
Fruit  26    (9)  :  7-8. 

The  growth  response  of  pecan  trees  fol- 
lowing certain  methods  of  transplant- 
ing. Assoc.  South.  Agr.  Workers  Proc, 
32  :  319-324. 

The  relation  between  terminal  growth  and 
blooming  in  the  pecan.  Assoc.  South. 
Agr.  Workers  Proc.  32  :  325-333. 

Growth  and  fruiting  relations  in  the 
pecan.  Ga.-Fla.  Pecan  Growers  Assoc. 
Proc.  25  :  18-26. 

Physiological  factors  associated  with  the 
productiveness  of  pecan  shoots.  Natl. 
Pecan  Growers  Assoc.   Proc.   30  :  98-105. 

A  preliminary  report  on  the  relation  of 
foliage  to  filling  of  the  pecan.  Natl. 
Pecan  Growers  Assoc.  Proc.  30  :  120-125. 
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Some  factors  affecting  the  premature  drop- 
ping   of    pecans.     Natl.    Pecan    Growers 

Assoc.  Proc.  30  :  92-97. 
Diseases  of  pecans  in  the  Southern  States. 

U.  S.  Dept.  Agr.  Farmers'  Bui.  1672. 
The   downy   spot   disease   of  pecans.     Jour. 

Agr.   Research  44  :  139-146. 
Chemical      treatment      of      pecan      rosette. 

Phytopathology  22  :  595-601.     (With  Bur. 

Chem.  and  Soils.) 
Planting   black   walnut.     U.    S.    Dept.    Agr. 

Leaflet  84.      (With  Forest  Serv.) 
Pollination     problems     of     the     Franquette 

walnut.     Oreg.     State.    Hort.     Soc.     Ann. 

Rpt.   22  :  139-142. 
Cost    of    establishing    walnut    orchards    in 

Oregon.     Progress    report    no.    1.     Oreg. 

Agr.      Expt.      Sta.      Circ.      Inform.      64. 

[Mimeographed.]      (In   cooperation.) 
A  report  of  progress  on  studies  of  the  life 

history   and   control   of   walnut   blight   in 

Oregon.     Oreg.     State    Hort.     Soc.    Ann. 

Rpt.   22  :  142-156. 
Second  report  of  progress  on  walnut  blight 

and   its   control  in   Oregon.     Oreg.    State 

Hort.  Soc.  Ann.  Rpt.  23  :  123-135. 

VEGETABLES 

The  farm  garden.  U.  S.  Dept.  Agr.  Farm- 
ers'  Bui.   1673. 

Cropping  systems  for  the  vegetable  grower. 
Md.  Agr.  Soc.  Rpt.  16 :  367-376.  (Md. 
Veg.   Growers'  Assoc.  Rpt.) 

Progress  in  vegetable  production.  Md. 
Agr.  Soc.  Rpt.  16  :  382-385.  (Md.  Veg. 
Growers'  Assoc.   Rpt.) 

Vegetable  growing  finds  favorable  condi- 
tions in  some  Great  Plains  valleys.  U.  S. 
Dept.   Agr.    Yearbook   1932  :  387-389. 

Experiments  with  ultra-violet  transmitting 
glasses  for  growing  vegetable  plants  in 
coldframes.  Amer.  Soc.  Hort.  Sci.  Proc. 
28  :  375-379. 

Vegetable  standardization  and  variety  de- 
scription project  is  in  progress.  TJ.  S. 
Dept.  Agr.  Yearbook  1932  :  389-392. 

Market  diseases  of  fruits  and  vegetables : 
Tomatoes,  peppers,  eggplants.  U.  S.  Dept. 
Agr.  Misc.  Pub.  121. 

ARTICHOKE 

Apical  dominance  in  the  tuber  of  the  Jeru- 
salem artichoke  (Helianthus  tuberosus 
L.).  Amer.  Soc.  Hort.  Sci.  Proc.  28  :  301- 
304. 

Length  of  rest  period  of  Jerusalem  arti- 
choke (Helianthus  tuberosus  L.).  Amer. 
Soc.  Hort.  Sci.  Proc.  28  :  297-300. 

Size  of  seed  piece  and  sprout  removal  in  re- 
lation to  sprout  formation  on  Jerusalem 
artichoke  tubers.  Amer.  Soc.  Hort.  Sci. 
Proc.  28  :  291-296. 


BEAN 

Snap-bean  seed  grown  in  West  is  relatively 

free    of   blight    and    anthracnose.      XT.    S. 

Dept.  Agr.  Yearbook  1932  :  341. 
Comparative  pathological  histology  of  three 

bacterial    diseases    of    bean.      Jour.    Agr. 

Research  44  :  605-632. 
Pythium  butleri — the  cause  of  a  bean  wilt. 

Phytopathology  21 :  991-994. 

CABBAGE 

Cabbage  variety  Jersey  Queen  adds  early 
strain  resistant  to  yellows.  U.  S.  Dept. 
Agr.  Yearbook  1932  :  119-121. 

The  pathogenicity  of  Fusarium  congluti- 
nans  Wr.  at  low  soil  temperatures.  Phy- 
topathology 22:191-195.  (With  Univ. 
Wis.) 


PEA 

The  nonprotein  nitrogen  of  the  Alaska  pea, 
with  special  reference  to  the  chemical  na- 
ture of  humin  nitrogen.  Jour.  Agr.  Re- 
search  43  :  811-825. 


POTATO 

Potato  seed  quality  improved  by  tuber- 
index  method  of  selection.  U.  *S.  Dept. 
Agr.  Yearbook  1932  :  304-306. 

Time  of  planting  as  affecting  yields  of 
Rural  New  Yorker  and  Triumph  potatoes 
in  the  Greeley,  Colo.,  district.  U.  S. 
Dept.   Agr.  Circ.  191. 

Seed-corn  maggot  injury  avoided  by  suberiz- 
ing  potato  seed  pieces  before  planting. 
TT.  S.  Dept.  Agr.  Yearbook  :  1932  :  331- 
333.      (With  Bur.  Ent.) 

Potato  virus  diseases.  Oregon  investigations 
1924-1929.  Oreg.  Agr.  Expt.  Sta.  Bui. 
291.       (In    cooperation.) 

The  healing  of  potatoes  skinned  during 
harvest  as  affected  by  temperature,  hu- 
midity, and  solar  and  sky  radiation. 
Amer.   Soc.  Hort.  Sci.  Proc.  28  :  266-269. 

The  relation  of  solar  and  sky  radiation, 
temperature,  and  humidity  to  the  sun- 
scald  of  potatoes  in  1931.  Amer.  Soc. 
Hort.   Sci.  Proc.  28  :  261-265. 

Market  diseases  of  fruits  and  vegetables : 
Potatoes.  U.  S.  Dept.  Asr.  Misc.  Pub. 
98. 

SWEETPOTATO 

Proximal  dominance  in  the  sweet  potato. 
Amer.  Soc.  Hort.  Sci.  Proc.  28  :  270-275. 

Suberization  and  wound-periderm  forma- 
tion in  sweetpotato  and  gladiolus  as  af- 
fected by  temperature  and  relative  hu- 
midity. Jour.  Agr.  Research  43 :  353- 
364. 

TOMATO 


The  Break  o'  Dav  tomato.  TJ.  S.  Dept. 
Agr.    Circ.   218. 

Effect  of  various  temperatures  on  the  stor- 
age and  ripening  of  tomatoes.  TJ.  S. 
Dept.  Agr.  Tech.  Bui.  268. 

Tomato  late-blight  rot,  a  serious  transit 
and  market  disease.  U.  S.  Dept.  Agr. 
Circ.  169. 

Sulphur  dioxide  injury  of  tomatoes.  (Note.) 
Phytopathology   22  :  267-268. 

CEREALS 


Giving  scientific  advice  to  producers  of 
grain.     U.   S.  Daily  6  :  1274. 

Inheritance  in  a  "  constant "  hybrid  be- 
tween Aegilops  ovata  and  Triticum  dieoc- 
cum.      Jour.    Agr.    Research   43  :  661-679. 

Modifications  in  the  Columbia  drill  for  seed- 
ing oats  and  barley.  (Note.)  Jour. 
Amer.  Soc.  Agron.  24  :  328-329. 

Influence  of  humidity  on  floral  infection  of 
wheat  and  barley  by  loose  smut.  Jour. 
Agr.  Research  43  :  503-516. 

Morphologic  and  physiologic  studies  on 
stem-rust  resistance  in  cereals.  TJ.  S. 
Dept.  Agr.  Tech.  Bui.  266.  (With  Minn. 
Agr.  Expt.  Sta.) 

BARLEY 

The  growth  curve  in  barley.  Jour.  Agr. 
Research   44  :  323-341. 

Catalase  activity  in  relation  to  the  growth 
curve  in  barley.  Jour.  Agr.  Research  44  : 
343-355. 

The  origin  of  hooded  barley.  Jour.  Hered- 
ity 22  :  265-272. 
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Susceptibility  of  barley  to  leaf  rust  (Puc- 
cinia  anomala)  and  to  powdery  mildew 
(Erysiphe  graminis  hordei).  U.  S.  Dept. 
Agr.  Tech.  Bui.  295.  (With  Ind.  Agr. 
Expt.   Sta.) 

Factors  affecting  the  development  of  loose 
smut  in  barley  and  its  control  by  dust 
fungicides.  U.  S.  Dept.  Agr.  Tech.  Bui. 
293. 

The  feeding  value  of  barley.  Feedstuffs  4 
(25)  :  11. 

CORN 

A  case  of  two  simultaneous  mutations  for 
virescent  seedlings  in  maize.  Amer.  Nat. 
66  :  284-285. 

The  nature  and  extent  of  hetero-fertiliza- 
tion  in  maize.     Genetics  17  :  338-368. 

Some  effects  of  high  temperature  on  poly- 
ploidv  and  other  variations  in  maize. 
Natl."  Acad.  Sci.  Proc.   18  :  222-229. 

Experiments  on  hybrid  vigor  and  conver- 
gent improvement  in  corn.  U.  S.  Dept. 
Agr.  Tech.  Bui.  267. 

The  outlook  for  hybrid  corn  in  Indiana. 
Ind.  Corn  Growers'  Assoc.  Ann.  Rpt. 
30:47-52.      (With   Ind.  Agr.  Expt.   Sta.) 

The  inheritance  of  colored  scutellums  in 
maize.     U.   S.  Dept.  Agr.  Tech.  Bui.  292. 

Maize,  the  plant-breeding  achievement  of 
the  American  Indian.  In  Old  and  new 
plant  lore  :  A  symposium.  Smithsn. 
Inst..  Smithsn.  Sci.  Ser.  11  :  317-349. 

El  cultivo  y  mejoramiento  del  maiz.  Bol. 
Agr.    [Colombia]   4  :  115-122. 

An  additional  pair  of  factors  affecting  an- 
thocyanin  pigment  in  maize.  Jour.  Agr. 
Research  44  :  495-502.  (With  Iowa  Agr. 
Expt.   Sta.) 

Comparison  of  methods  of  determining 
moisture  in  corn  tissues.  Plant  Physiol. 
6  :  577-5S3.     (With  Ohio  Agr.  Expt.  Sta.) 

The  effect  of  preventing  fruiting  and  of  re- 
ducing the  leaf  area  on  the  accumulation 
of  sugars  in  the  corn  stem.  Jour.  Amer. 
Soc.  Agron.  23:751-753.  (With  Ohio 
Agr.  Expt.  Sta.) 

Methods  of  determining  glucose  and  fruc- 
tose in  corn  tissues.  Plant  Physiol.  7  : 
47-62.      (With  Ohio  Agr.  Expt.   Sta.) 

Use  of  expressed  sap  in  determining  the 
composition  of  corn  tissue.  Plant  Phy- 
siol. 7  :  261-272.  (With  Ohio  Agr.  Expt. 
Sta.) 

Methods  of  determining  bound  water  in 
plant  tissue.  Jour.  Agr.  Research  44 : 
669-688.      (With  Ohio  Agr.  Expt.  Sta.) 

Pop  corn.  IJ.  S.  Dept.  Agr.  Farmers'  Bui. 
1679. 

Differential  resistance  of  inbred  and  cross- 
bred strains  of  corn  to  drought  and  heat 
injury.  Jour.  Amer.  Soc.  Agron.  24  :  504- 
506. 

Results  of  seed-treatment  experiments  with 
yellow  Dent  corn.  U.  S.  Dept.  Agr.  Tech. 
Bui.  260.  (With  111.  Agr.  Expt.  Sta.  and 
Funk  Bros.  Seed  Co.) 

Parasitism  of  Gibberella  saubinetii  on  corn 
seedlings.  Jour.  Agr.  Research  43  :  569- 
596.      (With   Wis.   Agr.  Expt.   Sta.) 

Further  studies  on  Penicillium  injury  to 
corn.  Jour.  Agr.  Research  43  :  757-790. 
(With  Wis.  Agr.  Expt.  Sta.  and  Funk 
Bros.  Seed  Co.) 

Inheritance  of  resistance  to  rust,  Puccinia 
sorghi.  in  maize.  Jour.  Agr.  Research 
43:419-430.  (With  Ind.  Agr.  Expt. 
Sta.) 

FLAX    (SEED) 

Flaxseed      production      in      Kansas.     Kans. 

State  Bd.  Agr.  Bien.  Rpt.  27  :  254-266. 
Dehiscence    of    the    boll    of    Linum    rigidum 

and  related  species.     Jour.  Agr.  Research 

44  :  21-27. 


OATS 

Inheritance  of  type  of  floret  separation 
and  other  characters  in  interspecific 
crosses  in  oats.  Jour.  Agr.  Research 
43  :  365-386. 

Registration  of  varieties  and  strains  of 
oats.  V.  Jour.  Amer.  Soc.  Agron.  23 : 
1013-1017. 

Studies  on  the  breaking  strength  of  straw 
of  oat  varieties  at  Aberdeen,  Idaho. 
Jour.  Amer.  Soc.  Agron.  24 :  290-300. 
(With  Idaho  Agr.  Expt.  Sta.) 

Inheritance  of  resistance  in  oats  to  Ustilago 
levis.  Jour.  Agr.  Research  43 :  1085- 
1099.  (With  Iowa,  N.  Dak.,  Mont., 
Idaho,  and  Oreg.  Agr.  Expt.  Stas.) 

Physiologic  races  of  Ustilago  levis  and 
U.  avenae  on  red  oats.  Jour.  Agr.  Re- 
search 44 :  147-153.  (With  Brooklyn 
Bot.  Gard.) 

Seed  treatments  with  chemical  dusts  and 
formaldehyde  for  smut  control  in  oats. 
Phytopathology  22  :  429-441. 

RICE 

Chemical  composition  of  rice  and  its  re- 
lation to  soil  fertility  in  China  and 
Japan.  Science  75 :  294.  (With  Bur. 
Chem.   and   Soils.) 

SORGHUMS 

Breeding  grain  sorghums  for  combine  har- 
vesting. Kans.  State  Bd.  Agr.  Bien. 
Rpt.  27  :  232-246.  (With  Kans.  Agr. 
Expt.   Sta.) 

Developing  grain  sorghums  for  combine 
harvesting.     New  Agr.  Rev.  1  (9)  :  6-8. 

Recurving  in  sorghums.  Jour.  Amer.  Soc. 
Agron.  24:500-503. 

A  study  of  the  physiologic  forms  of  ker- 
nel smut  (Sphacelotheca  sorghi)  of  sor- 
ghum. Jour.  Agr.  Research  44 : 1-11. 
(With  Kans.  State  Agr.  Col.) 

Inheritance  of  height  in  broomcorn.  Jour. 
Agr.   Research  44  :  13-20. 

Seed  selection  in  Sunrise  kafir.  Jour. 
Amer.  Soc.  Agron.  24  :  411-416. 

Root,  crown,  and  shoot  rot  of  milo.  (Note.) 
Phytopathology  22 :  265-267.  (With 
Kans.  Agr.  Expt.  Sta.) 

WHEAT 

A    study    of    certain    characters    in    wheat 

back    crosses.     Jour.    Agr.    Research    43 : 

475-498. 
Registration    of   improved    wheat   varieties. 

VI.     Jour.   Amer.   Soc.   Agron.   23  :  1010- 

1012. 
Wheat  growers  in  central  Great  Plains  use 

three  main  tillage  methods.     U.  S.  Dept. 

Agr.  Yearbook  1932:393-394. 
Correlation  between  yields  of  winter  wheat 

varieties   grown    in    various   locations   in 

the    Columbia    Basin    of    Oregon.     Jour. 

Amer.    Soc.    Agron.    23 :  638-646.      (With 

Oreg.  Agr.  Expt.   Sta.) 
Cercosporella     herpotrichoides     Fron,     the 

cause  of  the  Columbia  Basin   footrot   of 

winter  wheat.     Science  74  :  51-53. 
Wheats  bred  for  smut  resistance   combined 

with  yield  and  quality.     U.  S.  Dept.  Agr. 

Yearbook   1932  :  403-404. 
Wheat  bred  to  resist  some  strains  of  bunt 

may  succumb  to  others.     U.  S.  Dept.  Agr. 

Yearbook  1932  :  392-393. 
Wheat   in   U.    S.   attacked   by   three   smuts, 

two   of  them   widely   distributed.      U.    S. 

Dept.  Agr.  Yearbook  1932  :  394-397. 
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Wheat  strains  resistant  to  flag  smut  afford 
best  means  of  control.  U.  S.  Dept.  Agr. 
Yearbook  1932  :  401-403. 

Wheat  loose-smut  infection  prevented  by 
arid  climate.  U.  S.  Dept.  Agr.  Year- 
book  1932  :  397-398. 

Inheritance  of  resistance  to  bunt,  Tilletia 
tritici,  in  crosses  of  Wbite  Federation 
with  Turkey  wheats.  Jour.  Agr.  Research 
44  :  121-126.  (With  Calif.  Agr.  Expt. 
Sta.) 

Stinking  smut  (bunt)  in  wheat  and  how  to 
prevent  it.  U.  S.  Dept.  Agr.  Circ.  182. 
(With  Bur.  Agr.  Econ.) 

Wheat  loss  from  stinking  smut  can  be  re- 
duced by  disinfecting  the  seed.  U.  S. 
Dept.   Agr.   Yearbook  1932  :  398-401. 

BAKBERRY    ERADICATION 

Susceptibility  and  resistance  of  Berberis 
and  related  genera  to  Puccinia  graminis. 
U.  S.  Dept.  Agr.  Tech.  Bui.  300.  (With 
Minn.  Agr.  Expt.  Sta.) 

A  dangerous  neighbor  for  wheat,  oats,  bar- 
ley, and  rye.  U.  S.  Dept.  Agr.  Misc.  Pub. 
131.  (In  cooperation  with  various 
States.) 

FORAGE  CROPS  AND  GRASSES 

The  Pacific  States  seed  industry.  Seed 
World   30    (5)  :  7-9,   48. 

Pasture  improvement  needed  for  strengthen- 
ing the  South's  livestock  industry.  Feed- 
stuffs  4    (19)  :  13. 

Crested  wheatgrass  as  compared  with 
bromegrass.  slender  wheatgrass,  and  oth- 
er hay  and  pasture  crops  for  the  north- 
ern Great  Plains.  U.  S.  Dept.  Agr.  Tech. 
Bui.  307.  (With  Mont.,  N.  Dak.,  and 
Wyo.   Agr.   Expt.    Stas.) 

Grass  In  Old  and  new  plant  lore  :  A  sym- 
posium. Smithsn.  Inst.,  Smithsn.  Sci. 
Ser.   11  :  201-250. 

Planting  and  care  of  lawns.  TJ.  S.  Dept. 
Agr.   Farmers'  Bui.   1677. 

Lawn  making.  Loudoun-Fauquier  Mag.  3 
(2)  :34. 

Chromosomes  in  grass  sorghums.  Jour. 
Agr.  Research  44  :  317-321. 

Sudan  grass  is  a  valuable  pasture  crop  in 
Michigan.  Mich.  Agr.  Expt.  Sta.  Quart. 
Bui.  13:4.      (In  cooperation.) 

Kurlzu,  a  forage  crop  for  the  Southeast. 
TJ.  S.  Dept.  Agr.  Leaflet  91. 

Lespedezas  introduced  from  Asia  thrive  in 
United  States.     Feedstuff s  4   (19)  :  14. 

Studies  of  soybeans  and  other  green  ma- 
nure crops  for  sugarcane  plantations. 
Jour.  Amer.  Soc.  Agron.  24  :  354-363. 
(With  Bur.  Chem.  and  Soils.) 

ALFALFA 

Varietal  adaptation  of  alfalfa  in  the  prairie 
lime  belt  of  Alabama  and  Mississippi. 
Assoc.  South.  Agr.  Workers  Proc.  32  : 
70-74. 

Hardiness  studies  with  2-year-old  alfalfa 
plants.  Jour.  Agr.  Research  43 :  931- 
955.      (With  Nebr.  Agr.  Expt.  Sta.) 

A  method  for  the  determination  of  compara- 
tive hardiness  in  seedling  alfalfas  by 
controlled  hardening  and  artificial  freez- 
ing. Jour.  Agr.  Research  44 :  429-444. 
(With  Nebr.  Agr.  Expt.  Sta.) 

Kaw — a  new  alfalfa.  Jour.  Amer.  Soc. 
Agron.  24:352-353.  (With  Kans.  Agr. 
Expt.    Sta.) 

The  stem  nematode  disease  of  alfalfa. 
Through  the  Leaves   19    (6)  :  187-188. 

Alfalfa-stem  nematode  causing  severe  dam- 
age In  some  western  areas.  TJ.  S.  Dept. 
Agr.   Yearbook   1932  :  99-101. 


RED    CLOVER 

Field  tests  of  imported  red-clover  seed. 
TJ.    S.    Dept.    Agr.    Circ.   210. 

Know  your  red  clover  seed.  Loudoun-Fau- 
quier Mag.  3(1):  43-44,  75. 

FIBER    PLANTS 

Fertilizer  experiments  with  seed  and  fiber 
flax  in  Chippewa  County.  Mich.  Agr. 
Expt.  Sta.  Quart.  Bui.  14  :  158-161.  (In 
cooperation.) 

The  effect  of  soil  types  and  fertilizers  on 
yield  and  quality  of  fiber  flax.  Jour. 
Amer.  Soc.  Agron.  23  :  497-510. 

Adaptation  of  fiber  flax  to  the  South  At- 
lantic States.  TJ.  S.  Dept.  Agr.  Circ.  231. 
(With  Va.  Agr.  and  Mech.  Col.) 

Sisal  and  henequen,  plants  yielding  fiber 
for  binder  twine.  TJ.  S.  Dept.  Agr.  Circ. 
186. 

COTTON 


Pollen  antagonism  in  cotton.  Jour.  Agr. 
Research   44  :  191-226. 

Source  and  care  of  cotton  planting  seed  in 
relation  to  the  length  of  staple.  N.  C. 
Agr.  Expt.  Sta.  Tech.  Bui.  42.  (In  co- 
operation.) 

Root  development  as  related  to  character  of 
growth  and  fruitfulness  of  the  cotton 
plant.     Jour.  Agr.  Research  43  :  875-883. 

Root  constriction  of  cotton  plants  in  the 
San  Joaquin  Valley  of  California.  Jour. 
Agr.   Research   44  :  39-47. 

Cotton  improvement  through  type  selection 
with  special  reference  to  the  Acala  vari- 
ety.    U.  S.  Dept.  Agr.  Tech.  Bui.  302. 

Cotton  fiber  improvement  necessitates  com- 
munity action  to  keep  seed  pure.  TJ.  S. 
Dept.   Agr.   Yearbook   1932  :  145-148. 

Cotton  communities  showing  more  interest 
in  one-variety  plan.  TJ.  S.  Dept.  Agr. 
Yearbook  1932  :  139-140. 

Cotton  growers  advised  not  to  try  large- 
scale  planting  of  Soa-Tsland.  TJ.  S.  Dept. 
Agr.  Yearbook  1932  :  148-150. 

Irrigation  and  related  cultural  practices 
with  cotton  in  the  Salt  River  Valley  of 
Arizona.     U.   S.    Dept.   Agr.   Circ.   200. 

Agricultural  investigations  at  the  United 
States  Field  Station,  Sacaton,  Ariz., 
1925-1930.     U.   S.   Dept.   Agr.   Circ.   206. 

The  shedding  of  4-lock  and  5-lock  bolls  in 
upland  cotton.  U.  S.  Dept.  Agr.  Tech. 
Bui.    277. 

Common  errors  in  cotton  production.  U.  S. 
Dept.  Agr.  Farmers'  Bui.  1686. 

What  is  wrong  with  cotton?  South.  Cult. 
90    (2)  :  2. 

An  atypical  lesion  on  cotton  leaves  caused 
bv  *  Bacterium  malvacearum.  (Note.) 
Phytopathology,  22  :  263-264. 

The  influence  of  date  of  planting  cotton  on 
the  development  of  root-rot.  jour.  Amer. 
Soc.  Agron.  24 :  367-377.  (With  Tex. 
Agr.   Expt.   Sta.) 

Cycles  of  growth  in  cotton  root  rot  at 
Grreenville,  Tex.  TJ.  S.  Dept.  Agr.  Circ. 
173. 

Studies  of  sclerotia  and  mycelial  strands  of 
the  cotton  root-rot  fungus.  Jour.  Agr. 
Research   42  :  827-840. 

Viability  of  strand  hvphae  of  the  cotton 
root-rot  fungus.  Jour.  Agr.  Research 
43  :  499-502. 

Infection  experiments  with  the  cotton  root- 
rot  fun  ejus.  Phymatotrichum  omnivorum. 
Jour.  Agr.  Research  43  :  681-691. 

The  cotton  root  rot  fungus  indigenous  in 
Arizona  deserts.     Science  75  :  48-49. 

Moving  root-rot  in  soil.  Ariz.  Prod.  11 
(5)  :  4.     (With  Maricopa  Co.,  Ariz.) 
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Ozonium  root-rot — a  problem  of  the  eradi- 
cation of  a  soil-infecting  fungus.  Jour. 
Econ.  Ent.  25  :  433-434. 

Treatment  of  cotton  root-rot  with  am- 
monia.    Science  75  :  139-140. 

Cotton  root  rot  causes  great  loss  in  South- 
west ;  control  problem  unsolved.  U.  S. 
Dept.  Agr.  Yearbook  1932  :  152-155. 

Verticillium  wilt  (hadromycosis)  of  cotton 
in  the  San  Joaquin  Valley  of  California. 
U.  S.  Dept.  Agr.  Circ.  211. 

SUGAR  PLANTS 

Protecting  sugar  crops  from  prevalent  dis- 
eases.    U.  S.  Daily  6  :  1426,  1434. 

SUGAR  BEET 

Cross  cultivation  of  sugar  beets.  U  &  I 
Farm  Messenger  1932  (May)  :  15-16. 

Sugar-beet  production  costs  reduced  by  new 
cross-cultivation  method.  U.  S.  Dept. 
Agr.  Yearbook  1932  :  359-362. 

Irrigation  of  sugar  beets.  TJ  &  I  Farm 
Messenger  1932  (May)  :  18-20. 

Thorough  hoeing  of  sugar  beets  is  bene- 
ficial. U  &  I  Farm  Messenger  1932 
(May)  :  26-27. 

A  remarkable  phosphate  demonstration. 
Through  the  Leaves  20  :  8-10. 

Selective  thinning  of  sugar  beets.  Through 
the  Leaves  20  :  72,  74-75. 

Washing  and  halving  sugar  beets  prepa- 
ratory to  sugar  and  purity  determina- 
tions. (Note.)  Jour.  Amer.  Soc.  Agron. 
24  :  333-336. 

Size  and  shape  of  plot  in  relation  to  field 
experiments  with  sugar  beets.  Jour.  Agr. 
Research  44  :  649-668.  (With  Minn.  Agr. 
Expt.  Sta.) 

A  study  of  sampling  technic  with  sugar 
beets.     Jour.  Agr.  Research  44  :  633-647. 

•   (With  Minn.  Agr.  Expt.   Sta.) 

Seedling  color  and  yield  of  sugar  beets. 
Jour.  Amer.  Soc.  Agron.  23  :  740-743. 

How  the  farmer  can  conduct  reliable  field 
trials.     Through  the  Leaves  20  :  46-49. 

Sugar-beet  production  is  entering  new  era 
as  disease  control  gains.  U.  S.  Dept. 
Agr.  Yearbook  1932  :  362-364. 

Effect  of  temperature  on  rate  of  decay  of 
sugar  beets  by  strains  of  Phoma  betae. 
Jour.  Agr.  Research  44  :  29-37. 

Restoration  of  virulence  of  attenuated 
curly-top  virus  by  passage  through  Stel- 
laria  media.  Jour.  Agr.  Research  44 : 
755-765. 

A  method  of  artificially  feeding  the  sugar- 
beet  leafhopper.     Science  75  :  465-466. 


SUGARCANE 

Preservation    of    sugar    cane    seed.     Facts 

About  Sugar  26  :  536,  550. 
Producing     new     varieties     of     sugarcane. 

Sugar  Bui.  9    (24)  :  3-4,  6,  8,   10. 
Variety   tests    of    sugarcanes    in    Louisiana 

during    the    crop    year    1928-29.     Sugar 

News  13  :  82-91. 
Variety    tests    of    sugarcanes    in    Louisiana 

during    the    crop    year    1929-30.     U.    S. 

Dept.  Agr.  Circ.  187. 
Breeding  for   resistance   to   mosaic.     Facts 

About  Sugar  26  :  490-491,  493. 
Red   rot   as   a  factor  in  the  planting  pro- 
gram.    Sugar  Bui.   10    (1)  :  4,  6. 
Sugarcane    insect    pests    and    diseases    with 

special  reference  to  United   States  plant 

quarantines.     Jour.   Econ.   Ent.   25  :  461- 

470.      (With   Bur.   Ent.) 


TOBACCO 

Principios  sobre  la  cura  del  tabaco.  Bol. 
Union  Panamer.     65  :  935-945. 

Crop  rotation  and  soil  fertility  problems 
in  tobacco  culture.  Md.  Agr.  Soc.  Rpt. 
16 :  310-316.  (Md.  Crop  Improvement 
Assoc.  Rpt.) 

Tobacco  culture  needs  improvement  in 
methods  of  growing  and  curing.  U.  S. 
Dept.  Agr.  Yearbook  1932  :  370-371. 

Tobacco  in  some  soils  may  require  sec- 
ondary elements  in  fertilizer.  U.  S. 
Dept.  Agr.  Yearbook  1932  :  545-548. 

Gray  mold  of  tobacco.  Jour.  Agr.  Research 
43  : 165-175. 

An  outbreak  of  Peronospora  hyoscyami  on 
tobacco.  Internatl.  Inst.  Agr.  [Rome] 
Internatl.  Bui.  Plant  Protect.  5 :  183- 
184. 

Results  of  the  tobacco  disease  survey,  1930. 
Plant  Disease  Rptr.  Sup.  80.  [Mimeo- 
graphed.] 

FOREIGN  PLANT  INTRODUCTION 

Plant  material  introduced  by  the  Division 
of  Foreign  Plant  Introduction,  Bureau  of 
Plant  Industary,  January  1  to  Septem- 
ber 30,  1930  (Nos.  82600-89210).  U.  S. 
Dept.  Agr.   Inventory  102-104. 

Plant  explorers  bring  valuable  new  species 
and  varieties  to  U.  S.  U.  S.  Dept.  Agr. 
Yearbook  1932  :  297-302. 

A  baobab  tree  in  Florida.  Natl.  Hort.  Mag. 
10  :  245-249. 

"  Me."  Being  the  story  of  the  pilgrimage 
of  a  plant  immigrant  [Castanea  mollis- 
sima].     Natl.  Hort.  Mag.  10:255-257. 

The  oriental  persimmon.  Natl.  Hort.  Mag. 
10  :  301-302. 

Spring  morning  in  a  south  Florida  garden. 
Bui.  Gard.  Club.  Amer.  ser.  4,  no.  18 : 
13-22. 

ORNAMENTALS 


Suggested  shrubs.     Bui.  Garden  Club  Amer. 

ser.  4,  no.  20  :  20-24. 
The  southern  cypress  as  a  columnar  land- 
scape  tree.      Natl.    Hort.    Mag.    10 :  209- 

212. 
Experiments    for    scab    control.      Gladiolus 

Rev.   9  :  165-168. 
Deterioration  of  Christmas  holly  in  transit 

and  storage.     U.  S.  Dept.  Agr.  Circ.  207. 
A  crown-rot  of  hollyhocks  caused  by   Phy- 

tophthora     megasperma     n.     sp..      Jour. 

Wash.  Acad.  Sci.  21 :  513-526. 
Commercial    forcing    of    lilies-of-the-valley. 

U.   S.  Dept.  Agr.  Circ.  215. 
A   method   of  learning   the   color  of  peony 

varieties.       Amer.    Peony    Soc.    Bui.    30 

(48)  :  15-17. 
Glimpses   of  the  white-barked  pine  in   Pei- 

ping  and  vicinity.     Natl.  Hort.  Mag.  10  : 

237-239. 
A  chimera  in  the  poinsettia.     Jour.  Hered- 
ity 22  :  359. 
Prunus    sargantii    Rehder.    Sargent    cherry. 

Natl.  Hort.  Mag.  10  :  277-278. 
Prunus  sargentii   Rehder.      Sargent  cherry. 

varietv    Fukurokuju.      Natl.    Hort.    Mag. 

11  :  150. 
Prunus    serrulata    Lindl.      Oriental   cherry, 

variety  Shogetsu.     Natl.  Hort.  Mag.  11 : 

64,  66-67. 
Rose    understocks    compared    at    Arlington 

Farm.     Amer.  Rose  Ann.  1932  :  37-41. 
Rose    understocks    in    a    four-year    test    at 

Shafter,   Calif.     Amer.   Rose  Ann.    1932 : 

42-44. 
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The  garden  of  the  Oudaias.  An  old  Arab 
garden  in  Morocco  restored  by  the  French 
under  Marechal  Lyautey's  direction. 
Bui.  Garden  Club  Amer.  ser.  4,  no.  19  : 
17-21. 

Problems  in  nursery  stock  storage.  Flor- 
ists* Exch.  77   (16)  :  35,  37;   (17)  :  25. 

BULBS 

Bulb  culture  in  the  South.  Seed  World  30 
(4)  :  16-17. 

The  netted  iris.  Florists'  Rev.  70  (1795)  : 
23. 

On  awards.  Bui.  Amer.  Iris  Soc.  no.  42 : 
21-23. 

Hybridity  in  the  genus  Lilium.  Amer.  Soc. 
Hort.   Sci.  Proc.   28  :  62-66. 

Growing  lilies  from  seed  in  the  field.  West. 
Florist   15    (4)  :  7. 

The  Ismene  lilies.  Natl.  Hort.  Mag. 
10  :  196-199. 

Narcissus  notes.  New  Flora  and  Silva 
4  :  34-37. 

Effect  of  hot-water  treatment  on  the  carbo- 
hydrate changes  in  narcissus  bulbs  dur- 
ing  storage.      Plant   Physiol.   7  :  145-154. 

Daffodil  forcing.  Florists'  Excb.  79 
(16)  :  32,  35. 

Narcissus  "  gray  disease "  is  a  transmis- 
sible mosaic.  Florists'  Exch.  79 
(14)  :11. 

Tulips.  Florists'  Rev.  68  (1753)  :  31-32  ; 
(1754)  :  27-28  ;   (1755)  : 27-28. 

BOTANY 

Nomenclatural     notes.       Bui.     Torrey     Bot. 

Club  58  :  49-50. 
The    world    of    plants.      In    Old    and    new 

plant  lore  :  A  symposium.     Smithsn.  Inst., 

Smithsn.  Sci.  Ser.  11  :  1-130. 
Field   work  for   the   local   botanist.      58   p. 

Wash.,  D.   C. 
Arizona  plants.      (Further  additions  to  the 

recorded  flora  of  the  State.)     Jour.  Wash. 

Acad.    Sci.   22  :  224-231. 
A   flora  of  Mexico.      Science  74  :  458-459. 
Poaceae    (pars).     North    Amer.    Flora    17: 

289-354. 
Two  new  grasses  from  Mexico.     Jour.  Wash. 

Acad.  Sci.  21  :  436-437. 
Five  new  grasses  from  Texas.     Amer.  Jour. 

Bot.  19  :  436-442. 
A  rare  parasitic  food  plant   of  the   South- 
west   [Ammobroma   sonorae].      Ann.   Rpt. 

Smithsn.  Inst.  1929/30  :  409-416. 
The     grass     genus     Amphibromus.       Amer. 

Jour.  Bot.  18:411-414. 
Cladonia   in  the   District   of   Columbia  and 

vicinity.     Rhodora   33  :  145-159. 
Crassipes,   a   new   grass   genus   from   Utah. 

Amer.  Jour.    Bot.    18  :  684-6S5. 
Palmaceae    (palm  family).     In  Robbins,   W. 

W.     The  botany  of  crop  plants,  ed.  3,  p. 

63-72. 
A  progeny  study  of  the  so-called  oak  species 

Quereus  Saulii,  with  notes  on  other  prob- 
able hybrids  found  in  or  near  the  District 

of     Columb'a.       Bui.     Torrev     Bot.     Club 

59  :  267-277. 
Wild   flower   protection   list.      Northeastern 

edition.       New     Brunswick    to    Manitoba 

south    to   North    Carolina   and   Arkansas. 

Wild  Flower  Preservation  Soc.  Circ.  6. 
The  anemone  or  wind  flower.     Wild  Flower 

Preservation    Soc.    Circ.    31. 
The    azaleas     and    their    relatives.       Wild 

Flower  Preservation  Soc.  Circ.  33. 
The    bluebells.      Wild    Flower    Preservation 

Soc.  Circ.  27. 
The  columbines.     Wild  Flower  Preservation 

Soc.   Circ.    30. 
Jack-in-the-pulpit.      Wild    Flower   Preserva- 
tion  Soc.  Circ.  26. 
Springbeauty.      Wild    Flower    Preservation 

Soc.    Circ.    28. 
The   trilliums.      Wild    Flower    Preservation 

Soc.  Circ.  23. 


Lafayette  Park.     Amer.   Forests  38  :  93-96% 

115. 
The  fad  as  a  factor  in  botanical  publication. 

Science  76  :  499-504. 

MYCOLOGY 

Mycotypha  microspora,  a  new  genus  of  the- 
Mucoraceae.     Mycologia  24  :  187-198. 

Notes  on  tropical  rusts  with  descriptions  of 
two  new  species.     Mycologia  24  :  221-228. 

Spore  germination  of  Puccinia  glumarum 
with  notes  on  related  species.  Phyto- 
pathology 21  :  767-789.  (With  Idaho 
Agr.  Expt.  Sta.) 

Physiologic  specialization  as  a  factor  in  the 
epidemiology  of  Puccinia  graminis  tritici. 
Phytopathology  22  :  105-142. 

A  cytological  study  of  heterothallism  in 
Puccinia  triticina.  Jour.  Agr.  Research 
44:733-754.  (With  Calif.  Agr.  Expt. 
Sta.) 

Heterothallism  in  Puccinia  triticina.  Science 
74  :  462-463. 

Studies  on  physiologic  specialization  in 
Puccinia  triticina.  U.  S.  Dept.  Agr. 
Tech.  Bui.  313.  (With  Kans.  and  Ind. 
Agr.  Expt.   Stas.) 

Heterothallism  and  hybridization  in  Tilletia 
tritici  and  T.  levis.  Jour.  Agr.  Research 
44  :  49-58.  (With  Wash,  and  Oreg.  Agr. 
Expt.  Stas.) 

The  C.  G.  Lloyd  mycological  collection. 
Mycologia  24  :  247-248. 

PLANT  DISEASES 

Crop  losses  from  plant  diseases  in  the- 
United  States  in  1928,  1929,  1930.  Plant 
Disease  Rptr.  Sup.  83.      [Mimeographed.] 

Plant  diseases  in  the  United  States  in  1930. 
Plant  Disease  Rptr.  Sup.  81.  [Mimeo- 
graphed.] 

Plant-disease  hazards,  though  very  fluctuat- 
ing, demand  constant  action.  U.  S.  Dept. 
Agr.   Yearbook  1932  :  294-297. 

FOREST-TREE  DISEASES 

Data  to  be  noted  in  studying  heart  rots 
of  living  trees.  (Note.)  Phytopathology 
21  :  1199-1200. 

Canker  of  ash  trees  produced  by  a  variety 
of  the  olive-tubercle  organism,  Bac- 
terium savastanoi.  Jour.  Agr.  Research 
44  :  701-722. 

Study  of  a  disease  of  boxwood  in  the  east- 
ern United  States.     Pa.  Acad.   Sci.   Proc. 

5  :  13-14. 

Deterioration  of  chestnut  in  the  southern 
Appalachians.  U.  S.  Dept.  Agr.  Tech. 
Bui.  257. 

Study  of  tannin  content  of  dead  chestnut 
trees.  Industrial  value  of  timber  killed 
by  fire  or  blight.  U.  S.  Daily  6 :  2264. 
Also  in  Natl.  Nut  News  15   (2)  :  10. 

Dutch  elm-disease  survey  indicates  this  dis- 
ease not  widespread  in  this  country. 
U.  S.  Dept.  Agr.  Yearbook  1932  :  178-181. 

Decay  and  other  losses  in  Douglas  fir  in 
western  Oregon  and  Washington.  U.  S. 
Dept.  Agr.  Tech.  Bui.  286. 

Two  blue-staining  fungi  associated  with 
bark-beetle  infestation  of  pines.  Jour. 
Agr.  Research  43  :  847-873. 

Cronartium  comptoniae,  the  sweetfern  blis- 
ter rust  of  pitch  pines.  U.  S.  Dept.  Agr. 
Circ.   217. 

Decay  in  loblolly  pine  on  the  Atlantic 
Coastal  Plain.     Va.  State  Comn.  Conserv. 

6  De.vlpmt.  Forest  Serv.  Pub.  43  :  58-59. 
The    brown-spot    needle    blight    of    longleaf 

pine  seedlinss.  Jour.  Forestry  30  :  579- 
593. 
Pathological  and  mycological  notes  on  fungi 
observed  on  white  pine.  Blister  Rust 
Control  Conf.  Rpt.  Proc.  17 :  49-51. 
[Mimeographed.] 
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A  lubber  dressing  for  tree  wounds.  (Note.) 
Phytopathology  21 :  1089-1091. 

Some  experimental  treatments  of  shade  tree 
wounds.     Shade  Tree  5   (3)  :  1-3. 

Water  blistering  of  wound  dressings. 
Phytopathology  21 :  1173-1180. 

WHITE-PINE    BLISTER    RUST    CONTROL 

Toxic  action  of  aqueous  sodium  chlorate  on 
Nitella.  Jour.  Agr.  Research  43  :  791- 
810. 

Methods  to  encourage  pine  production  and 
to  secure  application  of  control.  Blister 
Rust  Control  Conf.  Rpt.  Proc.  17  :  14-16. 
[Mimeographed.] 

The  spread  of  blister  rust  in  the  Southern 
and  Central  States  in  1931.  Blister  Rust 
Control  Conf.  Rpt.  Proc.  17  :  68-69. 
[Mimeographed. 

Progress  of  preparedness  for  protecting 
sugar  pine  against  blister  rust.  Calif. 
Dept.  Agr.  Mo.  Bui.  21  :  204-210. 

Preeradication  scouting — stop,  look,  and 
listen  !  Blister  Rust  Control  Conf.  Rpt. 
Proc.   17:27-28.      [Mimeographed.] 

Papers  on  control  investigations.  General 
remarks.  Blister  Rust  Control  Conf.  Rpt. 
Proc.   17:46-47.      [Mimeographed.] 

Longevity  and  germination  of  seeds  of 
Ribes,  particularly  R.  rotunclifolium,  un- 
der laboratory  and  natural  conditions. 
U.  S.  Dept.  Agr.  Tech.  Bui.  261. 

NEMAS 

The  English  word  "  nema."  Jour.  Amer. 
Med.  Assoc.  98  :  75. 

Die  nematoden  der  Deutschen  Siidpolar  Ex- 
pedition 1901-1903.  Teil  I-II.  Deutsche 
Siidpolar  Expedition  20 :  169-216,  307- 
433. 

On  the  status  of  the  nemic  genera  Aphel- 
enchus  Bastian,  Pathoephelenchus  Cobb, 
Paraphelenchus  Micoletzky,  Parasita- 
phelenchus  Fuchs,  Isonchus  Cobb  and 
Seinura   Fuchs.      Jour.   Wash.   Acad.   Sci. 

21  :  468-475. 

Chondronema  passali  (Leidy,  1852)  n.  g. 
(Nematoda),  with  notes  on  its  life  his- 
tory. Jour.  Wash.  Acad.  Sci.  21  :  356- 
364.     (With  Bur.  Anim.  Indus.) 

Metoncholaimus  pristiurus  (zur  Strassen)  ; 
a  nema  suitable  for  use  in  laboratory 
courses  in  zoology.  Jour.  Wash.  Acad. 
Sci.  22:344-354. 

The  use  of  live  nemas  (Metoncholaimus 
pristiurus)  in  zoological  courses  in 
schools  and  colleges.  Science  74 :  489- 
490. 

Neotylenchus  abulbosus  n.  g.,  n.  sp.  (Ty- 
lenchidae,  Nematoda),  the  causal  agent 
of  a  new  nematosis  of  various  crop 
plants.  Jour.  Wash.  Acad.  Sci.  21  :  536- 
538. 

Nematosis  of  a  grass  of  the  genus  Cyanodon 
caused  by  a  new  nema  of  the  genus  Ty- 
lenchus    Bast.      Jour.    Wash.    Acad.    Sci. 

22  :  243-245. 

Notes  on  nematodes  injurious  to  plants. 
Internatl.  Inst.  Agr.  [Rome]  Internatl. 
Bui.  Plant  Protect.  5  :  184-185. 

SEED  TESTING 

Seed-testing  service  protects  farmer  in  case 
of  many  principal  crops.  U.  S.  Dept. 
Agr.  Yearbook  1932  :  333-335. 

Inspection  of  agricultural  seeds.  Ind. 
(Purdue)  Agr.  Expt.  Sta.  Circ.  186.  (In 
cooperation.) 

Weed  seeds  in  crop  seeds  aid  in  origin  de- 
termination.     Seed  World  30  (12)  :  16-17. 

The  evaluation  of  seed  tests.  Internatl. 
Seed  Testing  Assoc.  Proc.  no.  18 :  203- 
207. 


A  suggested  method  of  seed  testing.  In- 
ternatl. Seed  Testing  Assoc.  Proc.  no. 
18  :  237-243. 

Agrostis.  Internatl.  Seed  Testing  Assoc. 
Proc.  no.  18  :  235-236. 

DRY-LAND   AND   IRRIGATION 
AGRICULTURE 

Dry  farming  in  extensive  operations  mainly 
uses  crops  of  low  acre  value.  U.  S.  Dept. 
Agr.  Yearbook  1932  :  174-176. 

Dry-i'arming  practices  determined  by  cli- 
matic and  soil  conditions.  U.  S.  Dept. 
Agr.  Yearbook  1932  :  177-178. 

The  relations  between  crop  yields  and  pre- 
cipitation in  the  Great  Plains  area.  U  S. 
Dept.  Agr.  Misc.  Circ.   81,  Sup.   1. 

Dry  farming  in  Pacific  Northwest  is  based 
on  grain  and  clean  fallow.  U.  S.  Dept. 
Agr.  Yearbook  1932  :  176-177. 

Proso  or  hog  millet  in  Colorado.  Colo. 
Agr.  Expt.  Sta.  Bui.  383.  (In  coopera- 
tion.) 

Methods  of  crop  production  at  the  Colby 
(Kans.)  branch  experiment  station,  1915 
to  1929.  U.  S.  Dept.  Agr.  Circ.  184. 
(With  Kans.  Agr.  Expt.  Sta.) 

Summer-fallow  at  Ardmore,  S.  Dak.  U.  S. 
Dept.  Agr.  Circ.  213. 

Agronomic  work  of  the  Big  Spring,  Tex., 
field  station— 1915-1929.  U.  S.  Dept' 
Agr.  Circ.  202. 

Dry  farming  calls  for  native  pastures  as 
an  important  adjunct.  U.  S.  Dept.  Agr. 
Yearbook  1932  :  173-174. 

Irrigated  crop  rotations  in  western  South 
Dakota.     U.  S.  Dept.  Agr.  Circ.  188. 

Crop  rotation  and  tillage  experiments  at 
the  San  Antonio  (Tex.)  field  station. 
U.  S.  Dept.  Agr.  Circ.  193. 

Boron  in  irrigation  waters.  U.  S.  Dept. 
Agr.  Tech.  Bui.  264. 

Boron  content  and  salinity  of  irrigation 
waters  in  So.  California.  Calif.  Citrogr. 
16  :  555,  570. 

Electrometric  titration  of  boric  acid.  In- 
dus, and  Engin.  Chem.,  Analyt.  Ed.  4 
(1):  38-39. 

Phosphate  solubility  studies  on  some  unpro- 
ductive calcareous  soils.  Ariz.  Agr.  Expt. 
Sta.  Tech.   Bui.  35.      (In  cooperation.) 

The  relations  of  phosphate  availability,  soil 
permeability,  and  carbon  dioxide  to  the 
fertility  of  calcareous  soils.  Ariz.  Agr. 
Expt.  Sta.  Tech.  Bui.  36.  (In  coopera- 
tion.) 

EFFECT    OF   LIGHT    PERIODS 

Duration  of  'the  flowerless  condition  of 
some  plants  in  response  to  unfavorable 
lengths  of  day.  Jour.  Agr.  Research 
43  :  439-443. 

An  apparatus  for  growing  plants  under  con- 
trolled environmental  conditions.  Jour.. 
Agr.  Research   43  :  1071-1084. 

Flowering  behavior  of  the  hog  peanut  in 
response  to  length  of  day.  Jour.  Agr. 
Research  44  :  127-137. 

MISCELLANEOUS 

Report  of  the  Chief  of  the  Bureau  of  Plant 
Industrv  [for  the  fiscal  year  ended  June 
30,   1931]. 

Directorv  of  field  activities  of  the  Bureau 
of  Plant  Industry.  U.  S.  Dept.  Agr. 
Misc.    Pub.    129. 

The  new  medicinal  plant  and  volatile  oil 
production  laboratory  of  the  Division  of 
Drug  and  Related  Plants,  U.  S.  Depart, 
ment  of  Agriculture.  Jour.  Amer.  Pharm. 
Assoc.  21  :  485-488. 

Agricultural  development  in  Soviet  Russia, 
and  its  relation  to  European  and  Ameri- 
can agricultural  problems.  21  p.  Spring- 
field, "ill..    Farmers'    Inst. 
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22  :  97-119. 
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KEPORT  OF  THE   CHIEF  OF  THE  PLANT  QUARANTINE 
AND  CONTROL  ADMINISTRATION 


United  States  Department  of  Agriculture, 

Plant  Quarantine  and  Control  Administration, 
Washington,  D.  C,  August  2B 
Sir  :  I  transmit  herewith  a  report  of  the  work  of  the  Plant  Quarantine 
and  Control  Administration  for  the  fiscal  year  ended  June  30,  1932. 
Respectfully, 

Lee  A.  Strong,  Chief  of  Administration. 
Hon.  Arthur  M.  Hyde, 
Secretary  of  Agriculture. 


DOMESTIC    PLANT    QUARANTINES 

GIPSY  MOTH  AND  BROWN-TAIL  MOTH 

CONDITIONS    OF    GIPSY-MOTH    INFESTATION    IN    NEW    ENGLAND 

During  the  summer  of  1931,  defoliation  caused  by  the  gipsy  moth  to  forest, 
shade,  and  fruit  trees  and  ornamentals  was  slightly  less  than  that  during  the 
previous  year.  There  was,  however,  a  decided  increase  in  the  areas  defoliated  in 
the  eastern  part  of  the  territory,  particularly  in  Bristol,  Plymouth,  and  Barnstable 
Counties,  Mass.  During  the  present  summer  (June,  1932),  the  situation  in  these 
counties  is  far  more  serious  and  many  thousands  of  acres  of  forest  land  will  be 
stripped  before  the  feeding  of  the  insect  reaches  its  maximum.  Defoliated  areas 
have  also  been  reported  as  far  south  as  Westerly,  R.  I.,  in  Brooklyn,  Conn.,  along 
the  southern  part  of  the  Vermont-Connecticut  border  near  the  Connecticut  River, 
and  in  various  places  in  Maine  as  far  north  as  Oxford  and  northeast  to  Castine. 
Increasing  acreages  of  defoliation  will  undoubtedly  appear  before  the  end  of  the 
feeding  season. 

EXTERMINATION    WORK    IN    NEW    JERSEY 

Bridgewater  and  Hillsboro  were  the  only  townships  in  New  Jersey  remaining 
under  quarantine  at  the  close  of  the  fiscal  year  1931.  They  embraced  an  area  of 
only  96  square  miles,  as  compared  with  an  area  of  more  than  400  square  miles 
originally  infested  and  quarantined  on  account  of  the  gipsy  moth.  Approxi- 
mately one-half  of  each  of  these  townships  was  thoroughly  examined  during  1931, 
and  the  remainder  of  each  township  was  scouted  intensively  during  the  fiscal 
year  1932.  Assembling  cages  containing  an  attrahent  to  attract  male  gipsy 
moths  were  put  out  during  July  and  August,  1931,  as  a  check  to  the  scouting 
work.  As  no  trace  of  the  gipsy  moth  has  been  found  since  May,  1929,  this  insect 
is  now  considered  exterminated  in  New  Jersey,  and  the  State  quarantine  was 
lifted  May  4,  1932. 

During  that  portion  of  the  fiscal  year  1932  that  the  quarantine  was  in  force 
1,120  shipments  of  nursery  stock,  forest  products,  etc.,  were  inspected  and  cer- 
tified as  free  from  the  gipsy  moth.  As  a  measure  of  precaution  the  State  depart- 
ment of  agriculture  plans  to  continue  for  a  few  years  to  examine  small  areas 
considered  most  suspicious,  put  out  assembling  cages  as  a  check  to  their  scouting 
work,  scout  all  nurseries  in  the  State,  and  check  up  on  shipments  arriving  from 
all  areas  that  are  under  gipsy-moth  quarantine. 

The  completion  of  the  Federal  work  in  New  Jersey  in  exterminating  the  gipsy 
moth  has  conclusively  demonstrated  the  soundness  of  the  methods  employed, 
that  it  is  entirely  possible  and  feasible  to  eradicate  this  insect  from  large  areas, 
and  that  it  can  be  done  if  sufficient  funds  are  available  and  if  the  work  is  admin- 
istered by  trained  personnel.  At  the  end  of  the  fiscal  year  four  of  the  most 
experienced  employees  on  this  cooperative  project  were  transferred  to  the  New 
Jersey  Department  of  Agriculture.  They  will  carry  on  the  work  above  men- 
tioned throughout  the  State. 
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GIPSY    MOTH    ON    LONG    ISLAND 

The  Department  of  Conservation  of  the  State  of  New  York  during  the  fiscal 
year  1932,  scouted  the  towns  of  North  Hempstead,  Hempstead,  and  the  northern 
portion  of  Oyster  Bay  in  Nassau  County,  the  northeast  portion  of  Queens  County 
adjacent  to  the  Nassau  County  line,  and  the  towns  of  Babylon,  Islip,  and  approxi- 
mately one-half  of  Smithtown,  in  Suffolk  County,  and  did  check-up  work  at  sites 
of  old  infestations  in  the  towns  of  Brookhaven,  Easthampton,  Southampton,  and 
Southold,  also  in  Suffolk  County.  No  infestation  was  found  except  in  the  towns 
of  North  Hempstead  and  Oyster  Bay,  in  Nassau  County,  and  near  the  village  of 
Creedmore,  in  Queens  County.  Seventeen  infestations  with  a  total  of  250  egg 
clusters  were  discovered  in  North  Hempstead,  13  infestations  with  a  total  of  351 
egg  clusters  were  located  in  Oyster  Bay,  and  a  single  egg  cluster  was  found  on  a 
shade  tree  near  the  village  of  Creedmore.  All  egg  clusters  were  destroyed  by 
creosoting,  and  during  May  and  June  the  infested  areas  were  thoroughly  sprayed. 

In  accordance  with  a  cooperative  arrangement  worked  out  in  1930,  after  the 
gipsy  moth  was  discovered  at  and  in  the  vicinity  of  North  Roslyn,  Long  Island, 
all  plants  shipped  from  the  area  under  quarantine  during  the  fiscal  year  1932 
were  examined  by  Federal  inspectors  and  certified  as  free  from  the  gipsy  moth 
before  being  allowed  to  move  to  points  outside.  During  the  year  1,487  ship- 
ments of  nursery  stock  were  inspected.     The  results  were  all  negative. 

Though  the  area  under  State  quarantine  was  reduced  in  the  spring  of  1931 
from  a  radius  of  3  to  a  radius  of  2  miles  from  North  Roslyn,  infestations  discovered 
during  the  fiscal  year  1932  are  so  located  that  further  reduction  in  this  area  is  at 
present  unwarranted. 

BARRIER-ZONE  PROJECT  IN  NEW  ENGLAND  AND  NEW  YORK 

During  the  past  year  more  intensive  scouting  and  treatment,  including  spray- 
ing, were  required  in  southwestern  Massachusetts  and  northwestern  Connecticut 
than  it  was  originally  expected  would  be  necessary.  The  additional  work  was, 
to  a  large  extent,  due  to  wind  spread  of  first-stage  gipsy-moth  caterpillars  from 
the  territory  to  the  east  of  the  barrier  zone. 

Approximately  22,900  acres  of  woodland  were  given  a  tree-by-tree  examination. 
This  work  resulted  in  the  finding  of  902  gipsy-moth  egg  clusters  in  69  infested 
locations.  Not  as  many  infestations  were  discovered  as  during  the  previous 
year,  but  the  egg  clusters  found  were  in  most  cases  more  widely  distributed 
than  those  found  during  several  years  past.  Because  of  this  fact  very  close 
scouting  work  was  necessary  in  order  to  determine  the  extent  of  the  infestations. 

Spraying  was  completed  by  the  end  of  June,  after  2,898  acres  of  woodland  and 
3,029  isolated  trees  had  been  covered  with  arsenate  of  lead  solution.  In  this  work 
64  tons  of  arsenate  of  lead  and  over  3,000  gallons  of  fish  oil  were  used. 

In  addition  to  the  intensive  scouting  carried  on  in  southwestern  Massachusetts 
and  northwestern  Connecticut,  approximately  255,000  acres  of  woodland  were 
scouted  by  the  40-foot  strip  method  by  Federal  crews  in  the  New  York  and 
Vermont  portions  of  the  barrier-zone  area.  Of  this  total  about  191,000  acres 
were  examined  in  a  strip  of  New  York  towns  bordering  Lake  Champlain  from 
Dresden  north  to  Chesterfield,  and  approximately  64,000  acres  were  scouted  in 
two  small  sections  of  the  Vermont  zone  area  near  Rutland.  No  infestation  was 
found  in  either  the  New  York  or  the  Vermont  zone  areas  as  a  result  of  this  work, 
but  a  small  infestation  was  reported  on  Metcalfe  Island  in  the  town  of  Highgate, 
Vt.,  during  the  latter  part  of  April,  1932,  by  a  former  employee  while  hunting 
and  trapping  along  the  banks  of  the  Missisquoi  River  near  where  it  empties  into 
Lake  Champlain.  The  report  has  been  verified,  but  detailed  scouting  of  this 
territory  will  not  be  attempted  until  midsummer  on  account  of  high  water. 

The  Conservation  Department  of  the  State  of  New  York  scouted  all  woodland 
areas  by  the  40-foot  strip  method  and  all  trees  in  the  open  country  in  20  towns 
and  parts  of  9  others  in  the  New  York  portion  of  the  barrier  zone  south  of  Dres- 
den. The  State  force  also  scouted  18  towns  in  Westchester  County,  an  extension 
of  the  barrier  zone  located  south  of  Putnam  County.  A  considerable  amount  of 
the  State  work  was  done  with  funds  appropriated  for  the  relief  of  the  unemployed. 
As  a  result  of  this  work  a  small  infestation  was  found  in  the  town  of  Rye,  in  the 
extreme  southeast  portion  of  Westchester  County.  This  infestation  was  thor- 
oughly sprayed  with  arsenate  of  lead  spray  solution  during  the  latter  part  of  May. 

For  several  years  traps  have  been  used  to  capture  male  gipsy  moths  in  the 
barrier  zone  and  in  New  Jersey  as  an  aid  to  scouting  in  these  areas.  This  work 
is  carried  on  from  July  to  September,  and  encouraging  results  were  obtained 
during  1931.  The  traps  are  baited  with  attrahents  obtained  by  clipping  the  poste- 
rior abdominal  tips  from  virgin  female  gipsy  moths  into  solvents  such  as  xylene, 
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benzol,  or  high-test  gasoline.  During  the  summer  of  1931  approximately  370,000 
female  gipsy-moth  pupae  were  collected  in  the  southeastern  part  of  Massachusetts. 
From  these,  over  180,000  abdominal  tips  were  secured.  These  were  used  to  charge 
1,184  cages  in  36  towns  in  Connecticut,  1,258  cages  in  37  towns  in  Massachusetts, 
309  cages  in  12  towns  in  New  York,  620  cages  in  16  towns  in  Vermont,  and  887 
cages  in  29  towns  in  New  Jersey,  making  a  total  of  4,258  cages  put  out,  1,324  of 
which  were  recharged  during  the  season.  No  male  gipsy  moths  were  caught  at 
the  cages  placed  in  New  Jersey  or  in  Vermont.  This  is  reassuring  evidence  of 
the  success  of  the  extermination  work  in  the  former  State  and  of  the  present 
scarcity  of  this  insect  in  the  Vermont  towns  in  which  cages  were  placed.  Males 
were  caught  at  cages  in  8  towns  in  Connecticut,  11  towns  in  Massachusetts,  and 
2  towns  in  New  York  State.  These  catches  resulted  in  the  subsequent  finding 
of  gipsy-moth  infestation  in  several  cases  which  otherwise  would  not  have  been 
discovered  during  the  season.  They  also  indicated  the  region  in  several  towns 
where  infestation  was  the  heaviest.  While  this  method  is  valuable  there  are 
many  cases  where  the  attrahent  fails  to  attract  male  moths. 

Studies  made  several  years  ago  established  the  fact  that  newly  hatched  first- 
instar  gipsy-moth  caterpillars  may  be  carried  distances  as  great  as  20  miles  by 
the  wind  if  it  is  blowing  at  the  rate  of  5  miles  or  more  per  hour  when  the  tem- 
perature is  65°  F.  or  higher.  In  connection  with  the  gipsy-moth-extermination 
work  in  the  barrier  zone  climatological  stations  were  operated  as  usual  this 
spring  in  cooperation  with  the  New  York  State  Conservation  Department  at 
Berlin  and  Milan,  N.  Y.,  and  Shelburne  and  Westfield,  Mass.  Data  secured 
from  these  stations  will  be  used  with  similar  records  from  the  United  States 
Weather  Bureau  substations  at  Portland,  Me.,  Concord,  N.  H.,  Burlington  and 
Northfield,  Vt.,  Boston,  Mass.,  Providence,  R.  I.,  and  New  Haven,  Conn.,  and 
the  station  at  the  State  College  at  Amherst,  Mass.  A  study  of  the  records  for 
several  years  shows  in  general  that  the  climatological  conditions  during  the 
dispersion  period  of  the  gipsy  moth  are  annually  helpful  in  preventing  long- 
distance westerly  and  southerly  spread  of  this  insect.  However,  these  condi- 
tions vary  from  year  to  year  and  at  different  localities.  When  the  records  of 
each  station  are  considered  separately  they  show  that  during  some  seasons  there 
is  sufficient  wind  blowing  from  the  east  into  the  barrier  zone  to  cause  wind  spread 
from  heavy  gipsy-moth  infestations.  The  1931  season  had  more  than  the  usual 
number  of  favorable  wind-dispersion  hours,  during  most  of  which  the  wind  was 
blowing  from  the  barrier  zone  rather  than  into  it.  At  four  stations,  however, 
located  east  of  the  zone,  namely,  Amherst  and  Westfield,  Mass.,  New  Haven, 
Conn.,  and  Northfield,  Vt.,  there  were  more  favorable  wind-dispersion  hours 
than  usual  during  which  the  wind  was  blowing  in  a  northwesterly  direction 
toward  the  zone.  This  was  likely  to  carry  newly  hatched  first-instar  gipsy-moth 
caterpillars  if  heavy  infestation  existed  in  the  vicinity  of  these  stations.  A 
study  of  the  records  obtained  at  Westfield,  Mass.,  during  the  last  four  years 
indicates  the  possibility  of  wind  spread  from  this  area  into  the  barrier  zone  in 
the  southwestern  part  of  Massachusetts  and  the  northwestern  part  of  Connec- 
ticut, in  which  are  located  practically  all  of  the  known  infestations  in  the  zone. 
Table  1  gives  a  summary  of  the  infested  locations  found  during  the  fiscal  years 
1931  and  1932. 

Table   1. — Gipsy-moth-infested  locations  found  in  the  barrier  zone,  fiscal  years 

1931  and 


State  and  town 

1931 

1932 

State  and  town 

1931 

1932 

Vermont: 

Highgate 

0) 

38 
0 
10 
13 
1 
0) 

10 

1 
1 

1 

27 
1 
4 

18 
0 
1 

7 
0 

1 

Connecticut— Continued. 

0 
5 
1 
1 
1 

1 
2 
1 

0) 

1 

Massachusetts: 

Salisbury 

2 

0 

Otis 

Warren 

7 

Sandisfield 

Washington 

0 

Sheffield 

New  York: 2 

Hillsdale.. 

Stockbridge 

0 

Milan 

0 

Connecticut: 

Rhinebeck 

0 

Canaan 

Rye  3 

1 

Total 

Norfolk._^"~I"~~~~"~~"I~ 

86 

71 

1  No  scouting  done  in  1931. 

2  Work  in  New  York  carried  on  in  cooperation  with  the  New  York  State  Department  of  Conservation; 
other  barrier-zone  s  urveys,  by  the  Plant  Quarantine  and  Control  Administration. 

3  Located  in  Westchester  County. 
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QUARANTINE    AND    INSPECTION    WORK 

The  number  of  bulk  shipments  of  the  various  types  of  quarantined  products 
were  not  so  numerous  during  this  fiscal  year  as  during  the  preceding  year.  The 
number  of  smaller  lot  shipments  of  some  types  of  products  increased  to  some 
extent  but  for  others  such  shipments  were  less  numerous. 

During  November  and  December  the  inspection  of  Christmas  trees  and  green- 
ery required  the  services  of  a  large  number  of  agents  who  were  transferred  tem- 
porarily from  the  scouting  force.  This  type  of  inspection,  coming  as  it  does  in 
a  short  season,  must  be  performed  with  rapidity  as  the  products  must  be  moved 
promptly  in  order  to  reach  the  markets  in  time  for  the  seasonal  sales.  The 
spring  and  fall  seasons  for  the  shipment  of  nursery  stock  also  necessitated  the 
transfer  of  agents  from  the  scouting  force  to  assist  the  regular  inspectors,  as  the 
volume  of  stock  moved  was  too  great  for  the  latter  to  inspect  unaided.  Tables 
2  to  4  indicate  the  volume  and  kind  of  products  inspected  and  certified  during 
the  vear. 


Table  2. — Evergreen  products  certified  under  gipsy-moth  quarantine,  fiscal  year  1932 


Material 

Bags 

Bales 

Boxes 

Bundles 

Carloads 

Packages 

Trees 

Truck 
loads 

332 

"2Z235" 

92 

19 

3 

42 

50 
665 

93.  934 

917 
26 

191 

5,810 
366 

148 

519 

9.004 
3,  927 

3,762 
461 

227 

22 

218 

8 

2 

4 

Total -.. 

1,466 

28,  559 

13,  561 

4,453 

717 

290 

93.  934 

4 

Nurserv  stock  certified  under  the  gipsv-moth  quarantine  during  the  fiscal 
year  1932  consisted  of  8,499  bales,  7,601  boxes,  175  carloads,  13,079  cases.  264 
cash-and-carry  packages,  14,181  packages,  and  1,937  truck  loads.  A  shipment 
of  1  bale  was  found  infested  with  two  gipsy-moth  larvse. 

Under  a  provision  of  the  gipsy-moth-quarantine  regulations  material  which 
originates  outside  of  the  quarantined  area  may  be  shipped  from  points  inside  the 
area  under  permit.  During  the  fiscal  year  nearly  all  types  of  products  shipped 
under  certificates  were  also  shipped  under  permit.  Permits  were  issued  for  the 
shipment  of  6,453  individual  or  bulk  lots. 

Materials  that  have  been  manufactured,  processed,  or  stored  in  such  manner 
that,  in  the  judgment  of  the  inspector,  no  infestation  could  be  transmitted,  may 
be  moved  if  accompanied  with  permits  issued  to  the  shipper.  Ninety-eight  firms 
or  individuals  are  now  shipping  under  permit.  During  the  fiscal  year  17,001 
individual  or  bulk  lots  were  shipped. 

During  time  not  required  for  regular  inspection  and  certification  work  the 
inspectors  have  examined  tourist  camps  for  gipsy-moth  or  brown-tail  moth 
infestation.  The  reports  on  this  work  cover  179  camps.  Twenty-three  camps 
were  found  infested  with  the  gipsy  moth  to  some  extent,  and  3  of  these  were  also 
infested  with  the  brown-tail  moth.  Eradication  was  recommended  to  owners, 
and  in  addition  lists  of  infested  camps  were  sent  to  the  State  authorities  who  have 
indicated  that  control  measures  would  be  applied. 

VIOLATIONS 

Investigations  were  made  of  603  violations  of  the  gipsy  moth  and  brown-tail 
moth  quarantine  (No.  45),  and  of  111  reported  violations  of  other  quarantines 
effective  in  the  New  England  territory.  Most  of  these  were  noncommercial 
shipments,  and  about  70  per  cent  were  small  shipments  by  mail.  In  no  case 
was  evidence  secured  of  willful  intent  to  evade  quarantine  requirements. 


COOPERATION 


Effective  cooperation  has  been  continued  as  in  the  past  with  the  States  en- 
gaged in  quarantine  or  control  work  because  of  gipsy  moth,  brown-tail  moth,  or 
satin  moth  infestation.  The  success  of  the  work  for  the  present  fiscal  year  has 
been  largely  due  to  the  cordial  relations  that  have  existed  with  the  States  con- 
cerned on  this  project. 
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THE    BROWN-TAIL    MOTH 

The  brown-tail  moth  situation  has  not  changed  materially  during  the  year  and 
defoliation  was  confined  for  the  most  part  to  neglected  orchards.  Heavy  infes- 
tation occurred  in  some  towns  on  Cape  Cod,  in  the  northeastern  part  of  Massa- 
chusetts, in  the  east-central  part  of  New  Hampshire  and  adjoining  territory  in 
Maine,  and  as  far  north  in  Maine  as  Auburn  and  Lewiston.  State,  city,  and  town 
officials  in  much  of  the  area  infested  by  this  insect  reduce  the  infestations  annually 
by  cutting  and  destroying  hundreds  of  thousands  of  the  webs  in  which  the  insect 
passes  the  winter  and  by  spraying  the  foliage  with  poison. 

CHANGE    OF    HEADQUARTERS 

For  many  years  the  headquarters  of  this  activity  has  been  located  at  Melrose 
Highlands,  Mass.,  where  an  office  and  storehouse  was  maintained.  There  was 
also  a  subofnce  at  Bound  Brook,  N.  J.,  which  was  supported  jointly  with  the 
New  Jersey  Department  of  Agriculture,  a  quarantine  subofhce  in  Boston,  and 
storage  facilities  at  Pittsfield  and  Shelburne  Falls,  Mass.  On  September  1  the 
headquarters,  also  the  shop  and  storage  facilities,  were  moved  to  Greenfield, 
Mass.,  where  buildings  were  leased  for  the  office,  storage,  and  shop  facilities. 
On  July  1,  1932,  the  subofhce  at  Bound  Brook,  N.  J.,  was  discontinued  on  account 
of  the  completion  of  the  Federal  work  on  gipsy-moth  extermination  in  that  State. 
The  quarantine  subofnce  in  Boston  has  been  continued  to  serve  the  needs  of 
shippers  in  that  section. 

THE  SATIN  MOTH 

The  dispersion  of  the  satin  moth  in  the  New  England  States  was  not  as  great 
as  during  some  of  the  previous  years.  No  spread  was  observed  in  New  Hamp- 
shire, and  only  one  town  in  Vermont  was  added  to  the  area  quarantined  because 
of  this  insect.  In  Maine  18  towns  or  other  geographical  units  were  added,  in 
Massachusetts,  8  towns,  and  in  Connecticut,  24  towns.  This  insect  has  not  been 
discovered  beyord  the  New  England  States  in  the  eastern  part  of  the  United 
States,  but  is  present  in  western  Washington.  Last  season  it  did  not  cause  as 
much  defoliation  in  the  eastern  part  of  New  England  as  formerly.  The  foliage 
of  poplar  and  willow  trees  is  the  favored  food  of  this  insect,  and  many  beautiful 
shade  trees  have  been  ruined  and  cut  down  because  of  the  presence  of  the  satin 
moth.  In  many  towns  and  cities  poplar  and  willow  trees  are  sprayed  annually 
to  protect  them  from  this  pest. 

EUROPEAN  CORN  BORER 

GENERAL    STATUS 

Though  temporarily  checked  by  nea; -drought  or  drought  conditions  in  1929 
and  1930,  resumption  of  natural  spread  and  increased  intensity  in  previously 
infested  territory  characterized  the  European  corn  borer's  activities  in  1931. 
Localities  in  which  corn-borer  population  over  a  period  of  years  steadily  increased 
but  in  which  for  the  past  two  seasons  there  has  been  slight  change  in  the  economic 
importance  of  the  insect,  experienced  a  very  decided  increase  in  corn-borer 
abundance,  attended  by  considerable  injury  to  the  corn  crop.  Estimates  based 
on  borer-population  surveys  show  that  the  intensity  of  this  year's  infestation 
was  approximated  two  and  one-half  times  that  of  1930  and  mere  than  twice 
that  of  1929. 

Commercial  corn-borer  damage  was  evidenced  during  the  fall  of  1931  in  several 
regions.  In  eastern  Massachusetts  numerous  fields  of  late  sweet  corn  were 
almost  a  total  loss.  The  Lima-bean  crop  in  sections  of  Suffolk  County,  Long 
Island,  was  heavil}-  infested.  In  a  number  of  counties  through  western  and 
northern  New  York  the  borer  was  responsible  for  lessened  yields  of  field  corn 
grown  for  silage  and  for  seed,  as  well  as  of  sweet  corn  produced  for  canning. 
Particularly  heavy  infestations  were  also  noted  in  northwestern  Ohio  south  of 
the  former  center  of  infestation. 

In  addition  to  the  natural,  normal  spread  of  the  borer  along  the  borders  of  the 
areas  previously  under  regulation  during  1931,  the  presence  of  the  borer  over  a 
rather  extended  territory  in  New  Jersey  was  revealed.  Small  infestations  more 
or  less  remote  from  territory  known  to  be  infested  were  discovered  at  two  places 
in  Wisconsin,  and  at  a  single  point  each  in  Indiana,  Kentucky,  and  Virginia. 
Only  a  few  borers  were  recovered  at  each  of  the  isolated  infestations.  The 
principal  discovered  spread  of  the  borer  this  year  in  the  western  area  was  to  the 
west  in  Indiana,  with  only  meager  southward  extension.  This  reverses  last 
year's  southern  trend  of  borer  infestation. 
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SCOUTING    AND    NEWLY    DISCOVERED    CORN-BORER    INFESTATIONS 

Field  activities  in  1931  to  determine  the  absence  or  presence  of  corn-borer 
infestation  in  townships  contiguous  to  the  regulated  zones  began  July  20.  The 
major  portion  of  the  scouting  was  concluded  by  September  5.  At  the  peak  of 
the  summer  season  424  scouts  and  supervisors  were  engaged  in  this  phase  of  the 
work.  Successful  training  schools  for  men  engaged  in  field  scouting  were  again 
held  at  Schenectady,  N.  Y.,  and  at  the  department-operated  farm  near  Toledo, 
Ohio. 

Scouting  in  the  lake-shore  townships  of  Wisconsin  resulted  in  the  discovery 
of  a  few  borers  in  each  of  two  adjacent  townships  in  the  central  lake  coastal  dis- 
trict. These  infestations  are  quite  removed  from  the  regulated  areas  of  neigh- 
boring States.  Scouts  operating  in  Indiana  collected  borer  specimens  in  43 
townships  in  the  central  and  northwestern  portion  of  the  State.  Most  of  the 
infested  area  is  adjacent  to  already  infested  territory.  One  infestation  remote 
from  the  borders  of  known  infested  territory  was  discovered  in  Posey  Township, 
Harrison  County,  along  the  Ohio  River  in  the  southern  portion  of  Indiana. 
From  Ohio,  scouting  activities  were  extended  along  the  Ohio  River  bottom  lands 
as  far  west  as  the  junction  of  the  Ohio  and  Mississippi  Rivers.  Results  of  the 
latter  activities  were  wholly  negative.  The  scouting  of  Kentucky  townships 
within  moth-flight  distance  of  near-by  infested  Ohio  sections  led  to  the  discovery 
of  two  borer  specimens  in  district  2,  Kenton  County,  located  a  few  miles  from 
the  Ohio  River  at  the  northernmost  tip  of  the  State.  Finds  of  only  minor  im- 
portance were  recorded  in  the  small  portion  of  previously  unregulated  territory 
in  extreme  southern  Ohio.  Infestations  were  disclosed  in  nine  additional  town- 
ships. Only  two  townships  outside  the  restricted  zone  of  West  Virginia  yielded 
borer  specimens.  These  consisted  of  finds  of  a  few  borers  each  in  near-by  town- 
ships contiguous  to  the  section  in  the  northeastern  part  of  the  State  that  was 
known  to  be  infested.  Pennsylvania  scouting  activities  resulted  in  the  collec- 
tion of  specimens  in  three  townships  of  each  of  two  central  Pennsylvania  counties 
and  in  a  single  township  bordering  the  Delaware  River.  As  in  the  instance  of 
most  of  the  season's  newly  discovered  infestations,  the  first-record  finds  made  in 
the  State  were  in  localities  in  close  proximity  to  infested  sections.  Townships 
in  the  Susquehanna  River  Valley  of  Pennsylvania  were  scouted,  with  negative 
results. 

Vigilance  on  the  part  of  a  farm-products  inspector  in  the  New  York  City  market 
resulted  in  the  discovery  of  borer  infestation  in  beans  from  the  Eastern  Shore  of 
Virginia.  Scouting  activities  directed  to  that  po'nt  netted  a  single  borer  in  the 
northernmost  district  of  the  eastern  peninsular  secf.on  of  the  State.  Scouting 
of  numerous  townships  along  the  Potomac  River  in  Virginia  failed  to  disclose  the 
presence  of  the  borer.  Portions  of  Maryland  and  Delaware  were  also  scouted, 
but  with  negative  results.  Scattered  infestations  were  revealed  in  seven  town- 
ships in  the  small  unregulated  section  of  southeastern  New  York. 

Most  significant  of  the  first-record  finds  made  during  the  year  was  the  discovery 
of  the  2-generation  strain  of  the  borer  rather  generally  though  sparsely  scattered 
throughout  the  greater  portion  of  New  Jersey.  In  addition  to  scattered  infesta- 
tions in  northern  New  Jersey,  almost  continuous  infestation  was  disclosed  in  the 
coastal  counties  in  the  central  and  southern  portions  of  the  State.  A  few  borers 
were  collected  in  counties  bordering  the  Delaware  River  in  the  agricultural  regions 
of  southern  New  Jersey.  In  all,  a  relatively  continuous  infestation  of  the  borer 
was  disclosed  in  67  townships,  located  in  11  counties  of  the  State.  The  highest 
concentration  of  borers  was  found  to  exist  in  those  counties  bordering  the  Atlantic 
Ocean.  Additional  first-record  infestations  in  the  2-generation  corn-borer  zone 
were  along  the  borders  of  the  areas  of  known  infestation.  These  included  12 
towns  in  northeastern  Connecticut  and  3  towns  in  Maine. 

COOPERATIVE    CLEAN-UP    WORK 

Cultural  control  methods  were  used  in  clean-up  measures  employed  at  five 
infestations  isolated  from  regulated  territory.  In  previous  years,  a  portion  of 
the  eradication  work  usually  had  been  accomplished  by  burning  machines. 
Local  conditions  in  and  surrounding  isolated  infested  farms  this  year  permitted 
exclusive  employment  of  clean  cultural  methods  in  ridding  the  premises  of  host 
plants  and  debris  in  which  borers  might  complete  their  life  cycle. 

Extensive  clean-up  work  was  performed  at  an  isolated  infestation  in  Posey 
Township,  Harrison  County,  Ind.,  where  140  acres  were  cleanly  plowed.  Hand 
picking  and  burning  of  drift  and  debris  deposited  by  high  water  from  the  Ohio 
River  were  twice  necessary  on  an  adjacent  1  mile  of  river  bottom.     Approxi- 
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mately  95  acres  of  corn  stubble  were  plowed  under  and  20  acres  of  stubble  field 
hand  picked  at  an  isolated  infestation  in  the  Licking  River  bottom  in  district 
No.  2,  Kenton  County,  Ky. 

Two  isolated  Wisconsin  infestations  in  Mosel  Township,  Sheboygan  County, 
and  Centerville  Township,  Manitowoc  County,  occasioned  hand  ciean-up  meas- 
ures on  36  farn:s.  These  two  infestations  were  discovered  in  adjoining  counties 
and  townships.  Remnants  of  the  corn  crop  on  farm  land  in  the  two  localities 
were  plowed  under  early  in  the  fall  of  1931. 

The  most  remote  of  the  noncontiguous  infestations  was  the  localized  infesta- 
tion discovered  in  Temperanceville  Township,  Acco.nac  County,  on  the  eastern 
peninsular  shore  of  Virginia.  Here  22  acres  surrounding  the  point  of  infestation 
were  plowed,  the  corn  refuse  on  12  acres  of  land  seeded  to  rye  was  picked  and 
burned,  and  a  number  of  small  garden  plots  were  cleared  of  cornstalks  and 
stubble. 

The  performance  of  the  season's  clean-up  activities  was  in  cooperation  with 
State  authorities. 

State  compulsory  clean-up  laws  were  not  uniformly  enforced  throughout  the 
restricted  zones.  Observations  made  during  the  progress  of  the  fall  infestation 
survey  in  the  North  Central  States  disclosed  the  presence  of  quantities  of  corn 
debris  approximating  conditions  as  they  existed  prior  to  the  extensive  clean-up 
campaign  of  1927.  The  presence  of  corn-crop  residues  in  abundance  furnishes 
the  necessary  medium  for  perpetuation  and  increase  in  corn-borer  population.  In 
Pennsylvania  there  was  an  encouraging  tendency  to  cooperate  in  the  enforcement 
of  the  State  clean-up  requirements.  In  most  of  the  New  England  territory  under 
regulation  there  was  an  endeavor  to  enforce  State  clean-up  laws,  which  met  with 
a  fair  degree  of  success.  In  Massachusetts  the  effect  of  the  compulsory  clean-up 
act  was  apparent  in  improved  conditions  surrounding  greenhouses  and  fields 
devoted  to  the  cultivation  of  gladioluses  and  asters. 

Officials  of  the  administration  also  cooperated  with  the  Connecticut  authorities 
in  a  spring  check-up  to  determine  compliance  with  the  State  order  requiring  all 
corn  debris  to  be  plowed  under,  burned,  or  otherwise  destroyed  by  April  10.  All 
counties  of  the  State  were  visited  by  inspectors  engaged  in  this  work,  whereas 
similar  activities  in  previous  years  have  been  confined  to  older  infested  sections. 
In  only  a  few  instances  was  prosecution  necessary  to  induce  farm  owners  to  clear 
their  premises  of  host  material. 

QUARANTINE  REVISION 

Early  in  the  year  two  amendments  to  the  regulations  supplemental  to  notice 
of  quarantine  No.  43  were  published.  Both  of  these  were  of  minor  import. 
Subsequently  a  general  revision  of  the  regulations  was  issued  to  become  effective 
February  5,  1932.  Moderate  increases  in  regulated  territory  were  made,  all 
newly  discovered  infestations  adjacent  to  previously  regulated  area  being  in- 
cluded. In  addition,  the  2-generation  area  was  extended  to  take  in  townships 
where  first-record  finds  were  made  in  New  Jersey,  together  with  the  previously 
nonregulated  sections  of  Connecticut  and  southern  New  York.  Some  westward 
extension  of  the  2-generation  zone  was  made  to  provide  for  the  expected  spread  of 
this  strain  of  the  borer.  Under  the  regulations,  84,407  square  miles  are  included 
in  the  2-generation  zone,  in  addition  to  the  162,314  square  miles  in  the  1-genera- 
tion  zone. 

Thorough  discussion  of  all  phases  of  corn-borer  quarantine  and  control  by  a 
large  assembly  of  representatives  of  agricultural  groups,  legislators,  State  and 
Federal  officials,  and  private  individuals  was  afforded  at  a  public  conference  held 
in  Washington,  D.  C,  on  March  24,  1932,  to  consider  the  advisability  of  revoking 
the  Federal  quarantine  established  because  of  this  pest.  Decision  as  to  future 
policy  concerning  the  maintenance  and  operation  of  the  Federal  corn-borer 
quarantine  was  still  in  abeyance  at  the  end  of  the  fiscal  year,  but  a  few  days  later 
the  quarantine  was  revoked  and  the  regulations  canceled  effective  July  15,  1932, 
"in  view  of  the  certainty  that  Federal  funds  will  be  inadequate  for  the  enforce- 
ment" of  the  restrictions  during  the  fiscal  year. 

SURVEYS  OF  BORER  POPULATION 

An  infestation  survey  of  growing  corn  in  the  North  Central  States  section  of 
the  corn-borer  zone  was  again  conducted  in  conjunction  with  the  Bureau  of 
Entomology  and,  in  Ohio,  with  the  Ohio  Agricultural  Experiment  Station.  Data 
gathered  by  the  combined  scouting  organization  were  tabulated  by  the  Bureau 
of  Entomology.     Results  of  an  extensive  survey  of  corn-borer  infestation  con- 
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ducted  in  Pennsylvania  under  the  auspices  of  the  State  entomologist  were  sub- 
mitted for  use  in  conjunction  with  the  area- wide  survey.  These  surveys  indicate 
a  general  trend  toward  increased  borer  population  throughout  practically  all  of 
the  sections  examined.  In  Michigan,  the  borer-population  average  for  the  State 
as  a  whole  showed  an  increase  over  the  infestation  records  of  both  1929  and  1930. 
Borer  increase  was  pronounced  in  five  counties,  and  two  counties  showed  high 
concentrations  of  the  pest. 

The  general  population  level  throughout  Ohio  increased  to  over  three  times 
that  of  1930.  Most  noteworthy  among  the  Ohio  data  gathered  is  the  increased 
intensity  of  the  borer  in  inland  counties  where  large  acreages  of  corn  are  grown. 
Commercial  damage  was  observed  in  two  counties.  Conditions  of  general  in- 
festation were  found  in  four  heretofore  lightly  infested  counties,  some  of  which 
are  three  tiers  of  counties  removed  from  the  original  Lake  Erie  infestations.  A 
few  Ohio  counties  on  Lake  Erie  evidenced  consistent  declines  in  borer  population 
over  a  period  of  years.  High  temperatures  and  nearly  normal  precipitation 
coincident  with  good  stands  of  corn  evidently  contributed  to  a  notable  increase 
in  borer  population  in  the  western  part  of  New  York.  Increased  abundance  of 
the  borer  was  to  a  lesser  degree  observed  throughout  New  York  State.  Portions 
of  New  York  in  which  the  borer  has  in  past  years  been  of  minor  economic  impor- 
tance were  subjected  to  considerable  injury.  High  concentrations  of  borers  were 
observed  for  the  first  time  in  Suffolk  County  on  Long  Island.  At  times  the  pro- 
portion of  infested  Lima  beans  from  the  latter  source  was  so  high  that  inspection 
of  this  commodity  as  a  certification  requisite  was  refused.  Lesser  increases  in 
borer  population  were  found  in  four  Indiana  counties.  Data  available  concerning 
the  survey  in  Pennsylvania  show  continued  low  population  records  in  the  north- 
western counties  adjacent  to  Lake  Erie.  On  the  basis  of  the  number  of  fields 
surveyed  and  their  representative  acreages,  outstanding  increases  in  the  average 
number  of  borers  per  acre  of  corn  were  indicated  in  Michigan,  Ohio,  New  York, 
and  Indiana.     Pennsylvania  alone  showed  an  appreciable  decrease. 

In  cooperation  with  the  Connecticut  Agricultural  Experiment  Station,  an  in- 
festation survey  was  made  throughout  the  2-generation  area  of  eastern  Connecti- 
cut. Increased  borer  populations  were  indicated  in  the  territory  surveyed. 
Observations  made  in  conjunction  with  field  inspections  of  asters,  chrysanthe- 
mums, and  gladioluses  at  various  points  in  Massachusetts  indicate  heavier  infes- 
tations at  localized  points  in  the  southern  part  of  the  State. 

EGG    SURVEY 

Additional  population  data  were  collected  cooperatively  by  the  administration 
and  the  Bureau  of  Entomology  in  their  annual  egg  survey.  As  compiled  and 
interpreted  by  the  Bureau  of  Entomology  from  records  obtained  by  field  em- 
ployees of  the  administration,  the  results  of  the  area-wide  egg  survey  in  the 
North  Central  States  afford  a  basis  for  comparing  different  seasons  in  potential 
borer  survival.  Compiled  as  to  area  average,  the  egg-population  level  was  the 
same  as  that  determined  in  the  previous  year's  survey. 

MARKET  AND  FIELD  INSPECTION 

Increased  borer  populations  in  many  sections  of  the  2-generation  area  de- 
creased the  possibilities  of  field  inspections  as  a  basis  for  certification  of  quaran- 
tined articles  eligible  for  shipment  from  the  regulated  zone.  A  consequent 
increased  demand  for  market  inspection  and  certification  resulted.  Although  the 
quantities  of  articles  submitted  for  certification  in  the  Boston  area  decreased 
materially  with  the  inclusion  of  New  York  City,  in  the  2-generation  area,  con- 
siderable demand  for  certification,  particularly  in  the  New  York  City  market, 
continued.  Thousands  of  corn  borers  were  removed  from  quarantined  products 
submitted  to  market  inspectors  for  certification.  An  innovation  in  the  form  of  a 
heat-treating  oven  was  this  year  first  employed  as  a  means  of  ridding  ear  corn  of 
possible  borer  infestation  prior  to  certification. 

Increased  quantities  of  produce  and  decreased  numbers  of  cut  flowers  shipped 
from  the  regulated  areas  as  compared  with  the  quantities  shipped  the  previous 
year  are  indicated  in  the  following  tabular  statement  of  articles  for  which  certi- 
ficates or  permits  were  issued  during  the  1932  fiscal  year: 

Farm  products  originating  in  quarantined  area,  certified  for  shipment bushels.-      132,  099 

Farm  products  originating  outside  of  quarantined  area,  for  which  permits  were  issued  for  ship- 
ment  bushels..        99,361 

Cut  flowers,  plants,  roots,  and  bulbs  originating  in  quarantined  area  certified  for  shipment 

— number..  3,021,709 

143258—32 2 
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VEHICULAR-INSPECTION    STATIONS 

Establishment  of  the  2-generation  quarantine  line  on  the  New  York  State 
border  was  effected  on  July  24,  1931.  Inspection  of  the  varied  means  of  exit  from 
New  York  City  to  New  Jersey  presented  the  most  difficult  task  yet  encountered 
in  border-guarding  activities.  Particularly  did  the  work  of  controlling  the 
movement  of  quarantined  articles  to  New  Jersey  through  the  Holland  Tunnel 
involve  considerable  planning.  Finally,  through  cooperation  afforded  by  the 
Port  of  New  York  Authorities  a  speedy  and  satisfactory  inspection  service  was 
developed.  Most  of  the  quarantine  line  stations  in  the  Eastern  States  were 
discontinued  by  September  5,  but  the  means  of  egress  from  New  York  City  were 
patrolled  until  November  14  to  prevent  the  movement  to  southern  points  of 
infested  Long  Island  Lima  beans. 

At  the  height  of  the  farm  products  shipping  season,  91  highways  or  other  means 
of  exit  from  the  2-generation  area  were  guarded.  Exits  from  this  area  were 
patrolled  on  the  New  York-New  Jersey  State  line,  in  New  York,  Connecticut, 
and  Massachusetts,  and  on  the  New  Hampshire- Vermont  State  line.  On  the 
border  of  the  1-generation  area  in  Michigan,  Indiana,  Ohio,  West  Virginia, 
Pennsylvania,  New  Jersey,  and  New  York  there  were  operated  157  highway- 
inspection  posts  and  21  port-inspection  stations.  These  were  maintained  be- 
tween the  maximum  dates  of  July  20  and  September  20. 

Details  of  the  vehicular-inspection  service  may  be  summarized  as  follows: 

Quarantine  stations number. .  248 

Ports  of  inspection do 21 

Vehicles  stopped do 16,258,625 

Ears  of  corn  taken do 499,204 

Passengers  inspected  at  steamship  lines do 108,  913 

CONFERENCE    AND    DEMONSTRATIONS 

Continuance  of  the  corn-borer  research,  educational,  and  quarantine  programs 
of  the  State  and  Federal  Governments  was  commended  by  the  joint  committee 
on  European  corn  borer  composed  of  representatives  of  the  American  Association 
of  Economic  Entomologists,  American  Society  of  Agronomy,  American  Society  of 
Agricultural  Engineers,  American  Farm  Economic  Association,  and  the  Amer- 
ican Society  of  Animal  Products. 

The  second  annual  field  day  and  corn-borer  conference  held  on  September  17 
at  the  Berkley  farm  of  the  department,  located  near  Taunton,  Mass.,  was  at- 
tended by  more  than  60  plant-pest-control  officials.  Field  demonstrations  of 
control  machinery  were  made  during  the  day  under  the  direction  of  farm  staff 
members  representing  cooperating  bureaus. 

Opportunities  for  educational  work  in  promoting  clean-culture  methods  of 
corn-borer  suppression  were  afforded  at  demonstrations  of  control-adapted  farm 
implements  and  attachments  cooperatively  staged  under  State  and  Federal 
auspices  in  a  number  of  the  New  England  States.  Demonstrations  of  low- 
cutting  of  corn  were  made  by  agricultural  engineers  on  7  farms  in  Tolland  and 
Hartford  Counties,  Conn.,  and  at  15  locations  in  Hampden,  Franklin,  and 
Hampshire  Counties,  Mass.  Demonstrations  of  plowing  for  corn-borer  control 
were  conducted  in  the  two  last-named  Massachusetts  counties.  Similar  demon- 
strations were  staged  in  four  agricultural  sections  of  Rhode  Island,  at  Randolph, 
Vt.,  at  Farm  and  Home  Week  at  the  Massachusetts  Agricultural  College,  Am- 
herst, and  in  connection  with  the  annual  field  day  at  the  Connecticut  Agricultural 
Experiment  Station,  New  Haven.  Interested  in  these  demonstrations  were  the 
State  officials,  county  agents,  and  cooperating  bureaus  furthering  corn-borer- 
control  education. 

DISPLAYS    AT    FAIRS    AND    LIVESTOCK    SHOW 

In  addition  to  field  demonstrations,  there  were  many  public  exhibits  and  talks 
on  the  control  of  the  insect.  Exhibits  were  shown  in  connection  with  farmer's 
week  at  the  State  Agricultural  College,  Durham,  N.  H.;  the  Ohio  State  Fair  at 
Columbus;  the  Kentucky  State  Fair  at  Louisville;  the  Eastern  States  Exposition 
in  Springfield,  Mass.;  and  the  annual  agricultural  week  at  Trenton,  N.  J.  A 
number  of  these  educational  displays  were  sponsored  cooperatively  with  State 
departments  of  agriculture.  Material  for  exhibit  purposes  was  also  furnished  to 
the  State  departments  of  agriculture  of  Illinois  and  Missouri. 

As  was  the  experience  last  year,  the  greatest  occasion  for  corn-borer  educa- 
tional work  was  in  connection  with  the  International  Livestock  and  Hay  and 
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Grain  Show  in  Chicago.  A  specially  prepared,  extensive  exhibit  of  corn-borer. life 
history,  damage,  and  methods  of  control  attractively  portrayed  the  various 
phases  of  corn-borer  work  with  which  agriculturists  and  the  general  public  should 
be  intimately  acquainted. 

DEPARTMENT-OPERATED    FARMS 

Operation  of  the  demonstration  and  experiment  farm  at  Berkley,  Mass., 
continued  in  cooperation  with  the  Bureaus  of  Entomology  and  Agricultural 
Engineering,  under  the  supervision  of  the  Plant  Quarantine  and  Control 
Administration.  Despite  excess  precipitation  during  July  and  August,  strikingly 
in  contrast  with  the  droughty  year  of  1930,  several  accomplishments  of  note 
attended  the  season's  experiments  of  the  cooperating  bureaus.  Results  of 
insecticide  investigation  by  the  Bureau  of  Entomology  encourage  the  belief  that 
a  satisfactory  spray  formula  may  soon  be  perfected  suitable  for  recommendation 
as  a  corn-borer-control  measure  in  crops  whose  value  justify  the  expense  involved. 
Continued  experiments  by  the  entomological  staff  with  various  odoriferous  sub- 
stances resulted  in  the  discovery  of  a  simple  bait  derived  from  fermenting  sugar 
sirups  which  has  proved  very  attractive  to  the  corn-borer  moth.  One  of  the 
major  contributions  by  the  personnel  of  the  Bureau  of  Agricultural  Engineering 
assigned  to  the  farm  staff  was  the  development  of  a  corn  binder  that  has  a  low- 
cutting  attachment  and  is  capable  of  securely  tying  tall  standing  corn. 

Activities  performed  cooperatively  with  the  Bureau  of  Entomology  staff  at 
the  department-operated  farm  near  Toledo,  Ohio,  included  an  egg  survey  in 
certain  portions  of  New  York,  Ohio,  and  Michigan,  and  a  survey  of  infestation 
in  growing  corn  in  representative  counties  of  Michigan,  Indiana,  Ohio,  Pennsyl- 
vania, and  New  York.  This  year's  research  and  demonstration  work  at  the 
Toledo  farm  has  been  exclusively  under  the  supervision  of  the  Bureaus  of  Ento- 
mology and  Agricultural  Engineering,  the  cooperative  arrangement  previously 
existing  with  the  Plant  Quarantine  and  Control  Administration  having  been 
relinquished  during  1930. 

JAPANESE-BEETLE  QUARANTINE  AND  CONTROL 

Discoveries  of  a  few  Japanese  beetles  each  were  made  during  the  summer  of 
1931  at  points  farther  removed  from  the  continuously  infested  zone  than  had 
previously  been  recorded.  In  addition  to  the  first-record  infestation  discovered 
early  in  the  scouting  season  at  Richmond,  Va.,  scouting  and  trapping  activities 
resulted  in  discovery  of  Japanese  beetles  in  Charleston,  S.  C;  Columbus  and 
Cleveland,  Ohio;  Albany,  Elmira,  Fort  Edward,  Little  Falls,  and  Watkins 
Glen,  N.  Y.;  Erie,  Hollidaysburg,  and  Juniata,  Pa.;  and  Berlin,  Crisfield,  Poco- 
moke  City,  Princess  Anne,  and  Snow  Hill,  Md.  Of  the  most  important  of  these 
first-record  infestations,  those  at  Richmond,  Va.,  Charleston,  S.  C,  and  Colum- 
bus and  Cleveland,  Ohio,  consisted  of  but  10,  4,  5,  and  1  beetles,  respectively. 
The  most  extensive  isolated  infestation  discovered  in  heretofore  uninfested 
territory  is  at  Erie,  Pa.,  where  163  specimens  were  collected.  Other  first-record 
infestations  were  either  so  nearly  adjacent  to  regulated  zones  that  they  could 
easily  be  included  within  the  quarantined  area,  or  were  of  such  an  incipient 
nature  as  to  justify  chemical  treatment  as  isolated  control  units.  Approxi- 
mately the  same  degree  of  infestation  was  again  found  in  1931  in  Boston,  Mass.; 
Buffalo,  N.  Y.;  Altoona,  Laughlintown,  Ligonier,  New  Castle,  and  Pittsburgh, 
Pa.,  where  one  or  more  beetles  had  been  collected  during  previous  seasons  but 
to  which  cities  the  provisions  of  the  quarantine  had  not  been  extended.  All 
important  isolated  infestations,  with  the  exception  of  those  in  Cleveland  and 
Columbus,  Ohio,  were  treated  with  dosages  of  arsenate  of  lead  sufficient  to 
effect  a  heavy  mortalit}*  of  the  larvae. 

The  2-area  system  of  Japanese-beetle-quarantine  operation  was  abandoned 
on  the  promulgation  of  the  tenth  revision  of  the  quarantine  regulations,  effective 
January  1,  1932.  Since  March  1,  1930,  quarantine  activities  had  been  based 
on  a  division  of  the  regulated  zones  into  generally  and  lightly  infested  sections, 
with  somewhat  differing  requirements  for  the  movement  of  quarantined  articles 
therefrom.  The  territories  now  affected  are  not  all  contiguous,  but  all  are 
subjected  to  the  same  measure  of  restriction. 

Foremost  among  territories  added  to  the  regulated  zones  under  the  revised 
regulations  are  the  two  southeastern  tiers  of  New  York  counties  as  far  north 
as  Lake  George.  The  regulated  zones  were  extended  primarily  to  embrace 
within  the  scope  of  quarantine  activity  the  newly  discovered  infestations  in 
Albany  and  Fort  Edward,  but  the  inclusion  of  the  southeastern  portion  of  the 
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State  in  addition  simplified  quarantine  enforcement  by  permitting  unrestricted 
movement  of  farm  products  to  summer  resorts  in  the  Catskill  Mountains.  The 
certification  of  large  quantities  of  farm  produce  transported  to  such  mountain 
resorts  has  been  eliminated.  The  2-generation  European  corn  borer  quarantine 
line  in  southeastern  New  York  was  thereby  also  made  conterminous  with  the 
Japanese  beetle  quarantine  boundary,  thus  permitting  operation  of  joint  road 
stations  adequate  to  assure  strict  prevention  of  contraband  movement. 

Small  sections  of  uninfested  territory  heretofore  included  in  the  lightly  infested 
Hampden  County  (Mass.)  zone  were,  in  the  new  revision,  restored  to  non- 
regulated  status.  The  central  quarantined  area  was  extended  somewhat  in 
Pennsylvania,  Delaware,  and  Maryland  and  reduced  slightly  in  Virginia;  and, 
in  addition,  a  number  of  isolated  areas  were  brought  under  regulation  in  Mary- 
land and  Pennsylvania.  The  regulated  area  now  comprises  51,339  square  miles. 
This  is  an  increase  of  3,776  square  miles  over  the  territory  under  regulation  last 
year.  Omitting  consideration  of  the  increased  New  York  area,  there  was  a 
reduction  in  remaining  territory  of  2,974  square  miles.  Zones  under  regulation 
consist  of  the  main  regulated  territory  together  with  10  isolated  sections. 

On  the  basis  of  previous  years'  records  of  farm-products  inspection,  it  has 
been  considered  practicable  to  reduce  materially  the  numbers  of  fruits  and 
vegetables  under  regulation  and  to  eliminate  entirely  restrictions  on  the  move- 
ment of  grain  and  forage  crops.  Accordingly,  farm  products  requiring  certifi- 
cation under  the  revised  rules  are  limited  to  green  corn  on  the  cob,  beans  in  the 
pod,  bananas  in  entire  bunches  or  in  clusters  of  25  or  more,  apples,  peaches, 
blackberries,  blueberries,  huckleberries,  and  raspberries.  These  are  the  articles 
of  produce  subject  to  infestation  at  the  farm  or  port  of  entry.  They  are  the 
only  commodities  of  this  type  in  which  inspection  over  a  period  of  years  has 
•evidenced  consequential  beetle  infestation,  with  the  exception  of  casual  visitors 
which  also  are  found  on  nonagricultural  freight. 

Modification  of  rules  laid  down  for  nursery  certification  has  resulted  in  the 
elimination  of  the  Class  II  status  for  nursery  premises.  Class  II  establishments 
comprised  premises  in  which  there  was  likelihood  of  early  future  infestation. 
Abandonment  of  this  intermediary  status  limits  nursery  classification  to  Classes 
I  and  III.  Class  I  status  requires  the  evidencing  of  freedom  from  Japanese-beetle 
infestation  of  the  nursery  premises  and  all  adjacent  properties  within  approxi- 
mately 500  feet  thereof.  Nurseries  so  determined  are  accorded  certification 
without  chemical  treatment  or  inspection  of  their  stock  at  the  time  of  shipment. 
Nurseries  in  which  grubs  or  adults  have  been  found  or  which  are  situated  within 
approximately  500  feet  of  an  infestation  are  placed  under  Class  III  requirements. 
Requisites  for  certification  of  stock  from  Class  III  premises  include  chemical 
treatment  of  the  stock  or  other  safeguards  adequate  to  assure  freedom  from 
infestation. 

As  a  result  of  discussions  at  a  public  hearing  held  in  Washington  on  October  8, 

1931,  it  was  decided  not  to  extend  the  quarantined  area  to  include  the  States  of 
South  Carolina  and  Ohio.     A  further  public  conference  was  held  on  March  25, 

1932,  to  consider  the  advisability  of  revoking  the  quarantine  on  account  of  the 
Japanese  beetle.  Almost  unanimous  sentiment  was  expressed  for  maintenance 
of  the  quarantine  restrictions.  Accordingly,  notice  was  issued  on  June  7  announc- 
ing the  department's  decision  to  continue  the  Japanese-beetle  regulations. 

FIELD    INSPECTIONS    AND    INFESTATIONS 

Sout  crews  were  already  operating  at  the  beginning  of  the  fiscal  year,  the 
scouting  program  in  the  Southern  States  having  been  organized  during  the  pre- 
ceding May  and  June.  In  the  field  on  July  1  there  were  six  outside  scouting  crews, 
one  stationed  in  Jacksonville,  Fla.,  and  the  remainder  in  the  nonregulated  terri- 
tory of  Virginia.  Report  had  already  been  received  of  a  newly  discovered  infes- 
tation at  Richmond,  Va.  Early  in  July,  the  scouting  personnel  was  increased 
to  a  total  of  29  crews  of  4  men  each.  These  groups  scouted  a  total  of  534  cities 
and  towns  throughout  unregulated  zones  in  Florida,  Georgia,  North  Carolina, 
South  Carolina,  West  Virginia,  Virginia,  Maryland,  Delaware,  Pennsylvania, 
Ohio,  Michigan,  New  York,  and  Massachusetts.  In  addition  to  the  localities 
where  Japanese  beetles  were  captured  in  traps,  first-record  infestations  were 
discovered  by  scouts  operating  in  Crisfield,  Princess  Anne,  and  Snow  Hill,  Md.; 
Elmira,  Fort  Edward,  and  Little  Falls,  N.  Y.;  and  Erie,  Hollidaysburg,  and 
Juniata,  Pa.  Two  beetles  were  also  collected  by  scouts  in  a  heretofore  uninfested 
section  of  Pittsburgh,  Pa.  In  all,  216  beetles  were  collected  by  scouts  at  the  10 
infestations  thus  discovered  during  the  season.  Gradual  reductions  were  made 
in  the  scouting  personnel  until  all  outside  field  inspection  was  terminated  on 
September  10. 
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Field  inspection  within  the  generally  and  lightly  infested  zones  largely  was 
confined  to  examination  of  1,360  classified  nursery  and  greenhouse  premises, 
farm  scouting  to  determine  the  absence  or  presence  of  beetles  in  quarantined  farm 
products  producing  districts,  and  a  nominal  amount  of  scouting  to  determine 
extent  of  beetle  spread  in  sparsely  or  uninfested  sections  within  the  restricted 
environs.  Such  work  was  performed  in  1,264  communities.  Activities  of 
nursery  and  greenhouse  crews  resulted  in  the  determination  of  first-record  infes- 
tations in  over  80  classified  establishments.  Notable  spread  of  the  insect  to 
heretofore  sparsely  or  noninfested  sections  was  observed  in  sand  and  clay  pits 
in  north-central  New  Jersey  and  farming  communities  in  the  extreme  southern 
portion  of  the  same  State. 

Observations  by  members  of  the  force  while  engaged  in  routine  summer  field 
inspection  inside  the  area  indicated  probably  the  most  widespread  and  intensive 
foliage  damage  thus  far  caused  by  the  beetle.  The  section  of  most  intensive 
damage  comprises  roughly  that  portiDn  of  Pennsylvania  bordering  the  Delaware 
River  and  east  of  a  line  drawn  from  Washington  Crossing  on  the  north  to  Chester 
on  the  south.  Similarly  denuded  sections  were  found  in  the  vicinity  of  Lawrence- 
ville,  Mercer  County,  and  Elmer,  Salem  County,  N.  J.  Observable  damage  was 
not  limited  to  the  characteristic  skeletonizing  of  the  upper  and  outer  tree  leaves, 
but  in  these  defoliated  zones  resulted  in  extensive  browning  and  early  dropping 
of  all  ruined  leaves. 

BEETLE-CONTROL    ACTIVITIES 

Soil  treatments  with  lead  arsenate,  in  progress  at  the  opening  of  the  fiscal  year, 
were  completed  at  Binghampton  and  Kingston,  N.  Y.,  on  July  1  and  3,  respec- 
tively. With  the  conclusion  of  the  seasonal  scouting  activities,  poison  applica- 
tions began  at  sites  of  new  infestations  discovered  at  Erie,  Pa. ;  Elmira,  Watkins 
Glen,  and  Little  Falls,  N.  Y.;  Richmond,  Va.;  and  Charleston,  S.  C;  and  at 
known  infestations  in  Providence,  R.  I.  Beginning  at  Erie  on  September  29, 
such  treatments  were  applied  in  the  seven  cities,  the  last  being  completed  in 
Charleston  on  November  23.  The  insecticide  was  applied  exclusively  as  a  spray. 
Costs  of  the  fall  treatments  varied  from  $60.36  to  $89.58  per  acre,  depending  upon 
distance  from  source  of  supplies  of  the  surface  poisoned.  The  total  surface 
covered  comprised  110  acres.  Twenty-seven  and  one-half  tons  of  arsenate  of 
lead  were  sprayed  on  this  area  at  the  rate  of  500  pounds  per  acre.  This  work 
was  carried  on  in  cooperation  with  the  respective  State  plant-quarantine 
organizations,  the  latter  purchasing  the  treating  material  while  the  other  expenses 
incurred  were  borne  by  the  Federal  appropriation.  Since  the  first  lead  arsenate- 
sand-tankage  mixture  was  applied  with  fertilizer  distributors  in  Springfield, 
Mass.,  in  June,  1929,  a  total  of  137,743  pounds  of  lead  arsenate  has  been  applied 
by  this  method  to  565  acres  at  isolated  infestations.  The  average  rate  of  applica- 
tion was  244  pounds,  and  the  average  cost  of  application,  865.12  per  acre,  or 
26.7  cents  per  pound.  The  last  dry  mix  was  spread  at  the  Boston  2savy  Yard  in 
May,  1931.  Spray  applications  to  soil  surface  have  been  practiced  in  all  subse- 
quent treatments.  Almost  identical  acreages  have  been  treated  by  the  two 
methods,  a  total  of  558  acres  having  been  poisoned  through  the  wet  application. 
A  much  larger  quantity  of  the  arsenical — 248,158  pounds — has  been  applied  by 
the  latter  method  and  at  a  lower  cost.  It  has  been  possible  through  spraying  to 
apply  an  average  dosage  of  444  pounds  per  acre  at  an  acreage  cost  of  S60.99, 
or  13.7  cents  per  pound. 

The  effectiveness  of  lead  arsenate  control  measures  is  indicated  by  the  reduction 
or  retardation  in  the  beetle  populations  at  seven  isolated  infestations  subjected 
to  applications  of  poison  for  three  consecutive  years,  and  at  three  isolated  infesta- 
tions which  received  arsenate  treatments  during  1930  and  1931.  Infestations  so 
treated  are  of  three  and  four  years'  standing.  Of  the  localities  which  received 
three  consecutive  treatments,  beetle  recoveries  in  Springfield,  Mass.,  and  Cape 
Charles,  Va.,  show  definite  reductions  over  peak  infestations,  while  slight  increases 
but  evident  checking  of  normal  expected  increases  were  evidenced  at  Hartford 
and  New  London,  Conn.;  Binghamton,  N.  Y.;  Sayre,  Pa.;  and  Norfolk,  Va. 
Among  the  localities  receiving  two  arsenical  applications,  Kingston,  N.  Y.,  and 
Willimantic,  Conn.,  showed  fewer  beetles  trapped  in  known  infested  sections, 
while  a  heavy  mortality  with  only  a  minor  increase  in  specimen  collections  was 
observed  in  Boston,  Mass. 

CONTROL  AXD  SCOUTING  WITH  TRAPS 

The  trapping  program  for  the  summer  of  1931  was  already  under  way  at  the 
beginning  of  the  fiscal  year,  traps  having  been  placed  in  48  out  of  a  total  of  86 


14      ANNUAL   REPORTS    OF   DEPARTMENT    OE   AGRICULTURE.  1932 

communities  io  which  traps  were  set  out  during  the  summer.  The  first  traps 
were  placed  in  Savannah,  Ga.,  on  May  9.  The  hrs:  catch  ::'  the  season  was  made 
a:  Charles::!..  S.  C.  or:  June  6,  while  the  latest  beetles  caught  were  trapped  at 
Providence.  R.  I.,  on  September  16.  The  peak  of  the  trapping  season  was 
:  ■; ;  luring  the  week  July  26  to  August  1,  during  which  period  approximately 

6,249  beetles  were  collected  by  means  of  traps  and  hand  collections  by  trap 
ten  lers.  A  total  of  2  7, 70S  trap  s  was  employed  in  trapping  both  within  thegener- 
afly  and  lightly  infested  sones  and  in  nonregulated  territory.  A  grand  total  of 
33.940  beetles  was  collected  in  Bonnection  with  the  entire  season's  trap  activities. 
Of  these,  19.95S  were  caught  in  traps  and  13,982  were  hand  collected  by  trap 
tenders.  Trays  t:  the  number  of  6.954  operated  in  30  heretofore  un  infested 
cities  ana  towns  rutside  the  regulated  gone,  accounted  for  the  recovery  in  10 
cities  of  150  beetles,  with  an  additional  126  specimens  hand  collected  by  trap 
tenders.  The  traps  were  in  mc  st  k  ralities  maintained  until  only  the  latter  part 
of  August,  although  a  few  were  permitted  to  remain  until  September  19  in  cities 
where  activities  had  been  started  late  in  the  season. 

Traps  were  employed  for  their  control  value  in  46  communities  within  the 
lightly  and  generally  infested  areas.  Quantities  of  beetles  were  seared  in  all 
pt  3  ::  these  communities.  Traps  vrere  operated  in  9  cities  and  towns  in 
nonregulate  1  territory  -  lu:h  were  known  t:  be  infested.  Beetles  were  caught  at 
all  ex:e::t  3  ::"  These  9  cities,  positive  catches  having  been  recorded  in  Boston, 
Mass.:  Buffalo,  N.  1.:  and Laugblintown,  Ligonier,  Ne^  Castle,  and  Altoona,  Pa. 
Incipient  infestations  discovered  in  193C  at  Tipton,  Tyrone,  ana  Pittsburgh,  Pa., 
failed  to  reappear,  although  scout  finds  were  made  outside  the  trapped  sections 
in  the  latter  eity. 

Traps  distributed  in  30  communities  in  nonregulate  d  sones  were  used  to  deter- 
mine the  absence  or  presence  of  beetles.  In  20  localities  where  the  traps  were 
operated  the  results  were  negative.  Trap  s  a : : :  anted  for  the  discovery  of  beetles 
in  Charleston,  S.  C;  Columbus  and  Cleveland.,  Ohio;  Albany  and  Wa:hius  Glen. 
N.  Y.j  ana  Berlin  and  Poconioke  City.  IMd.  After  determination  by  scouts  ::" 
first-record  imestathus  in  Richmzud,  U.,  Princess  Anne.  Ma.,  and  Erie.  Pa.,  of 
5.  22.  and  141  beetles,  respectively,  traps  were  iistributed  in  these  localities,  and 
the  respective  trap  catches  and  hand  collections  -ere  10,  S,  and  29  beetles 

At  the  conclusion  of  the  season's  work  the  traps  were  returned  to  South  Mor- 
walk,  Conn.,  for  cleaning,  reconditioning,  and  the  painting  of  metal  trap  assemblies 
and  slitting  of  glass  trap  jars.  The  cost  of  trap  operation  during  the  entire 
season  was  approximately  51.71  per  trap,  including  all  expenditures  for  trapping 
operations.  Connecticut,  Maryland,  and  Rhode  Island  cooperated  in  financing 
the  trapping. 

Results  of  the  past  season  have  amply  demonstrated  the  practicability  of  traps 
as  supplements  to  lead  arsenate  applications  in  reducing  :  ehecking  u  testations 
at  ::  tints  isolated  from  continuously  infested  zones.  Their  value  has  also  been 
indicated  for  determining  the  absence  or  presence  of  beetles  in  specific  areas. 
The  principal  advantage  of  trap  activities  as  compared  with  scouting  is  the 
constant  presence  ;:'  traps,  enabling  them  to  catch  beetles  whenever  they  appear. 

Field  trapping  activities  in  1932  began  en  April  15  with  the  placement  and 
baiting  ::  traps  in  Miami,  Fla.  All  scouting  outside  the  regulated  areas  during 
the  summer  of  1932  will  be  accomplished  by  means  ::  traps.  Approximately 
59.000  traps  are  available  for  all  purposes.  "By  the  end  ::  the  fiscal  year  trap 
finds  of  a  few  beetles  each  had  been  made  in  Raleigh  and  Winston-Salem,  X.  C; 
Cradle ck.  Fortress  Monroe.  Fredericksburg,  Phoebus,  Roanoke,  and  Suffolk, 
Va.:  and  Denton.  McL,  all  points  outside  regulated  territory. 

In  the  fall  ground  was  plowed,  lead  arsenate  applied,  and  smartweed  seed  sown 
on  six  vacant  lots  in  Philadelphia,  Pa.,  in  preparation  for  a  demonstration  to 
determine  the  effectiveness  of  these  practices  supplemented  by  trapping  as 
control  measures  in  se::::us  ;:'  dense  beetle  population. 

QUASAyTDTE  EXFOBCEME>TT 

Vehicular-inspection  stations  were  established  :u  2S  highways  leading  from  the 
Tegulated  areas  in  June..  1931.  These  were  increased  in  July  to  67.  They  were 
Bontinued  in  operation  until  earl;.'  in  September.  Road-inspection  stations  on 
gome  ::  the  major  highways  leading  from  the  generally  infested  area  were  main- 
tained  until  December  1.  Reorganisation  in  1932  of  the  border  patrol  began  on 
_-m  ril  5.  Fifty-three  static  ns  -ere  in  operation  at  the  peak  of  the  spring  shipping 
season.  Stations  operating  exclusively  under  the  Japanese-beetle  quarantine 
stopped  3,850,975  read  vehicles.     Contraband  ~as  intercepted  in  32,67-A  vehicles. 
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TREATMENTS   AND   CERTIFICATIONS 

Notifications  of  removal  of  quarantine  restrictions  on  their  premises  were  dis- 
patched during  January  to  128  previously  classified  nursery  and  greenhouse 
establishments  whose  properties  were  eliminated  from  the  regulated  zone  by  the 
revision  of  regulations  effective  January  1,  1932.  One  hundred  and  twelve 
establishments  in  Maryland  were  affected,  fourteen  in  Massachusetts,  and  two 
in  Virginia. 

During  the  winter  an  extensive  survey  was  made  of  all  greenhouses,  nursery 
establishments,  and  plant  dealers  within  the  zones  of  Japanese-beetle-quarantine 
operations.  This  was  the  most  intensive  visitation  campaign  undertaken  within 
recent  years  to  acquaint  interested  parties  with  their  privileges  under  the  quaran- 
tine regulations. 

Of  primary  interest  to  plant  shippers  and  agents  of  common  carriers  was  the 
distribution  during  the  year  of  10,000  copies  of  the  Shipper's  Guide.  This  publi- 
cation contains  a  digest  of  the  quarantine  regulations,  a  list  of  the  suboffices 
through  which  certification  may  be  obtained,  together  with  a  list  of  all  post 
offices,  express,  and  freight  stations  within  the  regulated  areas  as  extended 
January  1,  1932.  Distribution  of  the  Shipper's  Guide  occasioned  much  favorable 
comment  on  the  part  of  plant  shippers. 

Results  of  analyses  of  lead-arsenate-treated  nursery  plots  in  classified  establish- 
ments were  available  in  May.  In  turn  this  information  was  furnished  to  the 
establishments  from  which  samples  had  been  analyzed,  in  order  that  the  required 
amount  of  lead  arsenate  might  be  added  to  the  surface  areas  to  raise  their  insecti- 
cide content  to  the  prescribed  dosage  of  1,500  pounds  per  acre  in  the  upper  3 
inches  of  soil  throughout  the  plot.  According  to  revised  treating  instructions 
effective  August  17,  1931,  the  additional  arsenical  must  be  incorporated  with  the 
soil  before  July  1.  Plants  growing  in  plots  so  treated  for  two  successive  years 
may  be  dug  and  shipped  under  certification  on  or  after  September  20.  Stock 
from  plots  treated  for  the  first  time  by  July  1  are  not  eligible  for  certification 
until  October  1. 

Restrictions  on  the  movement  of  farm  products  were  imposed  during  the 
period  June  15  to  September  27,  inclusive.  Cut  flowers  were  subject  to  certifi- 
cation for  the  entire  period  prescribed  by  the  regulations,  June  15  to  October  15, 
inclusive.  During  the  summer  season  2,156  beetles  were  removed  from  farm 
products,  and  1,252  beetles  were  found  in  cut  flowers  similarly  presented  for 
inspection  and  certification.  The  expected  flight  of  beetles  in  Philadelphia 
during  which  farm-products  inspection  was  curtailed  took  place  from  July  10  to 
August  12. 

A  total  of  752,662  certificates  of  all  types  was  issued  during  the  report  period. 
These  were  all  simplified  certificates,  evidencing  freedom  from  both  the  Japanese 
beetle  and  the  European  corn  borer,  of  a  type  which  had  been  introduced  during 
the  preceding  June. 

Table  5  shows  the  quarantined  articles  intended  for  shipment  from  the  regu- 
lated areas  or  for  use  in  certified  greenhouses  which  were  chemically  fumigated 
or  sterilized  during  the  fiscal  year  1932. 

Table    5. — Materials  fumigated    or    sterilized    under    Japanese  beetle-quarantine 
regulations,  fiscal  year  1932 


Treated  with— 

Material 

Arsenate 
of  lead 

Carbon 
disul- 
phide 
gas  or 
emulsion 

Naphtha- 
lene 

Hot 
water 

Steam 

Hydro- 
cyanic 
acid 

924,  666 

4,194 

2,677 

279 

48 

54 

2,287 

138 

33,  879 

9,126 

843 
361 

48 

10 

110 

Peat                                                do 

Surface  soil square  feet.. 

Surface  soil  with  plants do 

636,  002 
5,  779,  396 

44, 077 

159, 622 

12, 414 
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The  quantities  of  nursery  and  ornamental  stock,  sand,  soil,  earth,  peat,  com- 
post, and  manure  certified  for  shipment  from  the  regulated  areas  during  the  fiscal 
year  were  as  follows: 

Plants number..  33,298,551 

Sand,  earth,  and  clay carloads..  4,  607 

Peat do 220 

Manure do 423 

The  amount  of  farm  produce  certified  for  shipment  from  the  generally  infested 
area  and  the  quantity  of  cut  flowers  certified  for  movement  from  both  regulated 
areas  during  the  fiscal  year  were  as  follows: 

Fruit  and  vegetables packages..    7,572,854 

Hay.  straw,  and  moss bales..         20.  4S8 

Cut  flowers boxes..  29,  367 

STATE    COOPERATION 

Continued  cooperation  in  the  appropriation  of  funds  for  quarantine  enforce- 
ment and  control  measures  was  received  from  the  States  of  Connecticut,  Dela- 
ware. Maryland.  Massachusetts.  New  Jersey,  Xew  York,  Pennsylvania,  Rhode 
Island,  and  Virginia.  Funds  were  also  provided  by  the  State  of  South  Carolina 
for  the  purchase  of  lead  arsenate  applied  to  the  isolated  infestation  at  Charleston. 

The  consolidation  in  a  new  headquarters  near  Oakmont,  Pa.,  of  the  two  Penn- 
sylvania cooperative  Japanese-beetle-quarantine  suboffiees  previously  located 
at  141  South  Fifty-second  Street.  Philadelphia,  and  Germantown  ?ike,  near 
Xorristown.   was  accomplished  in  December. 

PINK  BOLLWORM 

A  rather  serious  development  in  the  pink-bollworm  situation  was  the  discovery 
of  this  insect  in  southern  Florida.  The  initial  infestation  was  located  in  small 
plots  of  cultivated  cotton  totaling  approximately  2  acres  at  the  United  States 
Plant  Introduction  Gardens  at  Chapman  Field,  near  Miami.  Bolls  showing 
insects  and  damage  had  been  collected  from  these  plots  and  sent  to  "Washington, 
and  on  June  1  the  Plant  Quarantine  and  Control  Administration  was  notified 
that  these  insects  had  been  identified  as  pink  bollworms  by  specialists  of  the 
department.     A  survey  of  the  area  was  immediately  begun. 

It  was  found  that  wild  cotton  grows  in  southern  Florida  and  on  many  of  the 
keys.  The  leaves,  blooms,  and  bolls  of  this  wild  cotton  are  similar  to  those  of 
domestic  cotton.  The  bolls  are  very  small,  with  usually  three  locks.  The  lint 
is  of  a  brown  color  and  very  short.  Another  type  of  wild  cotton  is  very  similar 
to  the  sea-island  form.  Because  of  the  tropical  climate  of  the  area  these  plants 
often  grow  to  a  height  of  10  or  15  feet,  and  fruit  continuously.  Plants  are  some- 
times found  in  colonies  covering  as  much  as  an  acre,  but  in  the  majority  of  cases 
they  are  more  or  less  scattered.  The  plant  requires  a  considerable  amount  of 
sunshine,  and  is  therefore  usually  found  growing  near  the  shore.  Wild  cotton 
was  found  from  Miami  to  Key  West,  it  being  most  abundant  beginning  at  a 
point  about  70  miles  below  Miami,  and  extending  southward  for  25  or  30  milesr 
or  to  the  southern  end  of  Lower  Mateeuinbe  Key.  All  of  the  cotton  in  this  strip 
was  found  to  be  infested  with  the  pink  bollworm.  There  is  also  a  considerable 
amount  of  infested  wild  cotton  on  the  mainland  near  Flamingo,  on  Cape  Sable. 

On  June  11  quarantine  officials  of  near-by  cotton-growing  States  met  with 
members  of  the  administration  and  the  Bureau  of  Entomology  at  Atlanta,  Ga..  to 
discuss  the  situation.  It  was  decided  to  take  immediate  steps  to  eradicate  the 
infestation  and  to  prevent  any  spread  during  the  eradication  wotk.  The  infested 
region  is  some  400  miles  from  cotton-growing  areas,  and  it  was  considered  that  the 
danger  of  spread  to  cultivated  cotton  was  relatively  small.  In  view  of  all  of  these 
circumstances  it  was  felt  that  no  quarantine  action  was  necessary  at  this  time. 

The  removal  of  wild  cotton  plants  was  immediately  begun  by  the  administra- 
tion in  cooperation  with  the  State  Plant  Board  of  Florida.  All  such  plants  grow- 
ing along  the  roadside  were  first  removed  so  as  to  avoid  any  possibility  of  infested 
materiaf  being  taken  away  by  tourists.  This  was  followed  by  the  removal  of 
cotton  plants  from  all  keys  through  which  the  road  passes  and  all  dooryard  plants 
from  Key  West  to  and  including  Dade  County.  The  plants  seemed  to  be  largely 
confined  to  an  area  in  which  the  soil  and  salt  water  are  not  conducive  to  other 
plant  growth,  which  naturally  Knits  the  localities  in  which  wild  cotton  exists. 
The  plants  grow  in  a  thin  layer  of  soil  on  solid  rock,  and  can  ordinarily  be  pulled 
up  with  ease.  Some  of  the  individual  plants  had  reached  the  tree  stage;  but  the 
majority  were  small  bushes,  so  that  the  work  proceeded  very  rapidly.     The  eradi- 
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catiojii  of  the  small  experimental  plantings  of  cultivated  cotton  at  Chapman  Field 
was  carried  on  in  cooperation  with  the  Bureau  of  Plant  Industry.  To  avoid  any 
possibilitj*  of  driving  the  pest  to  some  other  malvaceous  plants  it  was  thought 
best  not  to  eradicate  all  cotton  completely  at  once.  Therefore,  some  of  the 
plants  were  allowed  to  remain  temporarily.  On  these  all  bolls  were  first  picked 
off  and  burned.  This  is  being  followed  by  the  daily  picking  and  destruction  of 
blooms,  which  method  will  be  continued  until  the  infestation  has  practically 
disappeared,  after  which  final  plans  for  eradication  of  all  nonessential  cotton  will 
be  completed. 

A  special  group  of  inspectors  experienced  in  pink-bollworm  work  has  been 
assigned  to  this  undertaking,  with  headquarters  at  Miami,  Fla.  A  thorough 
survey  is  now  under  way  to  determine  the  distribution  of  wild  cotton  in  Florida, 
after  which  plans  for  eradication  of  the  infestation  will  be  completed.  In  the 
meantime  it  is  hoped  that  the  precautionary  measures  taken  will  largely  eliminate 
any  spread  of  the  insect. 

INSPECTION    PROGRAM    FOR    THE    SEASON    OF    1931 

During  the  previous  year  the  gin-trash  machine  fully  demonstrated  its  value 
for  inspection  purposes.  By  this  method  both  the  amount  and  the  efficiency  of 
the  inspection  were  considerably  increased.  In  planning  the  inspection  program 
for  the  season  of  1931  it  was  decided  to  use  the  machine  to  a  greater  extent. 
Therefore,  20  additional  machines  were  constructed.  The  principle  of  separating 
insects  from  gin  trash  was  not  changed;  however,  several  important  changes  were 
made  in  the  construction  of  the  machine.  The  machines  themselves  and  small 
gasoline  engines  to  operate  them  were  mounted  on  the  chassis  of  1%-ton  dump 
trucks,  which  had  been  secured  from  another  project.  Each  machine  was  a 
compact,  self-contained  unit,  which  could  easily  move  from  gin  to  gin  and  begin 
operations  immediately  upon  arrival.  The  areas  that  could  be  inspected  were 
thus  greatly  increased. 

The  inspection  program  was  then  outlined  as  follows:  (1)  Full  use  of  the  gin- 
trash  machine  within  the  regulated  area  and  also  outside  in  areas  most  likely  to 
be  infested;  (2)  limiting  field  inspections  to  periods  during  which  gin-trash  inspec- 
tion could  not  be  carried  on  efficiently,  to  actually  determining  infestations  in 
particularly  suspected  fields,  to  delimiting  new  infestations,  or  to  securing  other 
special  data;  (3)  the  collection  of  green  bolls  and  mature  seed  from  cotton- 
producing  States  more  remote  from  sources  of  infestation,  such  material  to  be 
preserved  for  laboratory  inspection  after  the  close  of  the  field  season. 

The  gin-trash-inspection  unit  consisted  of  the  machine  itself  and  a  light  delivery 
truck,  manned  by  a  trained  inspector  and  two  laborers.  The  actual  inspecting 
of  residue  from  the  machine  was  done  by  the  inspector,  one  of  the  laborers  securing 
the  trash  and  the  other  feeding  it  into  the  machine.  With  two  exceptions  the  15 
stationary  machines  were  used  within  the  regulated  areas  at  points  most  acces- 
sible to  supplies  of  gin  trash,  while  the  20  mobile  units  were  operated  outside  of  the 
regulated  areas. 

SALT    RIVER    VALLEY 

The  most  outstanding  and  encouraging  feature  of  the  pink-bollworm  situation 
in  the  Salt  River  Valley  of  Arizona  was  the  decrease  of  infestation  in  the  1931 
crop.  On  account  of  the  fact  that  stub  or  volunteer  cotton  begins  fruiting  much 
earlier  than  cultivated  cotton,  it  was  possible  to  begin  inspections  of  the  1931 
crop  very  early.  On  May  5  the  first  specimen  was  found  in  a  field  in  the  Laveen 
area,  and  by  the  middle  of  June  6,  infested  fields  had  been  located,  three  of  which 
were  in  the  Laveen  area  and  three  in  the  area  between  Goodyear  and  Queen  Creek, 
all  in  Maricopa  County.  The  majority  of  the  stub  plants  in  these  fields  were  later 
destroyed  by  plowing  or  grazing. 

In  view  of  these  early  findings  it  appeared  that  the  infestation  in  the  1931  crop 
would  be  as  .widespread  and  perhaps  more  intense  than  in  the  preceding  crop. 
Therefore,  as  a  means  of  obtaining  information  on  the  development  and  spread 
of  the  insect,  20  fields  in  Maricopa  County  and  3  in  Pinal  County,  in  which  an 
infestation  would  be  most  likely  to  occur,  were  selected  for  weekly  inspections. 
These  inspections  consisted  in  the  examination  of  200  squares  from  each  field,  but 
later  in  the  season,  as  bolls  became  available,  100  bolls  per  field  were  inspected 
instead  of  squares.  Material  from  other  fields  was  also  examined  as  time  per- 
mitted. This  inspection  was  carried  on  from  July  until  the  first  week  of  Decem- 
ber, at  which  time  green  bolls  were  no  longer  available.  A  total  of  30,600  squares 
and  128,590  green  bolls  were  inspected  during  this  period,  but  no  pink  bollworms 
were  found  in  them. 
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Gin-trash  inspection  began  the  latter  part  of  August,  machines  being  located  at 
Mesa,  Phoenix,  Glendale,  Buckeye,  and  Coolidge.  The  first  pink-bollworm 
specimen  was  taken  at  the  Phoenix  machine  on  September  25,  one  other  specimen 
being  taken  at  the  same  machine  later  in  the  season.  At  the  Mesa  machine  36 
specimens  were  taken  during  the  season,  making  a  total  of  38  pink  bollworms, 
which  were  collected  in  the  Salt  River  Valley  during  the  season  of  1931.  Gin- 
trash  inspection  was  largely  completed  in  December;  however,  a  small  amount  of 
trash  was  inspected  during  January.  Practically  all  of  the  trash  from  the  short- 
staple  gins  and  a  considerable  amount  from  the  long-staple  gins  was  inspected. 
In  view  of  the  thoroughness  of  the  inspection  and  the  large  amount  of  trash  in- 
spected it  would  seem  that  if  any  considerable  infestation  had  been  present  it 
would  have  been  detected. 

An  analysis  of  the  gin-trash  findings  indicated  that  a  light  infestation  remained 
in  the  Laveen  area  and  in  the  area  southeast  of  Chandler.  A  survey  of  the  two 
areas  showed  that  while  there  would  not  be  a  large  acreage  in  cultivated  cotton 
in  1932,  a  considerable  acreage  would  be  abandoned,  which  would  naturally 
produce  stub  or  volunteer  cotton  and  would  be  quite  a  problem.  After  a  number 
of  conferences  it  was  decided  to  establish  safety  zones  about  the  two  areas.  In 
these  the  old  cotton  acreage  would  be  required  to  be  cleaned,  planting  of  the  1932 
crop  would  be  delayed  as  late  as  practicable,  and  no  stub  cotton  would  be  grown 
or  allowed  to  grow.  Arizona  authorities  agreed  to  furnish  funds  with  which  to 
clean  the  abandoned  acreage,  with  the  understanding  that  the  Federal  depart- 
ment was  to  supervise  the  work  and  furnish  the  necessary  tools.  In  order  that 
the  limited  funds  might  be  used  to  the  best  advantage,  it  was  thought  advisable 
to  postpone  the  clean-up  till  as  late  as  possible,  so  that  all  stub  plants  might  be 
removed  at  one  cleaning.  Because  of  the  unusually  cool  and  wet  spring  the 
stubbing  of  cotton  was  not  very  successful,  much  of  it  being  killed,  while  that 
which  survived  was  more  or  less  scattered  and  developed  very  slowly.  The 
planted  cotton  also  developed  slowly.  Thus  the  weather  conditions  in  the  two 
areas  kept  stub  cotton  at  a  minimum  and  delayed  the  planting  of  the  cultivated 
crop. 

In  May  it  was  found  that  the  stub  cotton  was  sufficiently  developed  to  begin 
the  field  clean-up.  Therefore,  on  May  13,  1932,  the  Governor  of  Arizona  issued 
an  emergency  proclamation  appropriating  $9,500  for  this  work.  The  State  un- 
employment bureau  had  previously  registered  persons  desiring  employment. 
Only  citizens  of  Arizona  were  considered,  preference  being  given  to  those  who 
had  dependents  and,  in  so  far  as  possible,  to  residents  of  the  areas  affected.  A 
large  number  of  persons  registered  for  work,  which  made  it  necessary  to  change 
crews  every  three  days  so  as  to  give  some  employment  to  each  person.  Inasmuch 
as  the  plants  were  widely  scattered  over  the  acreage,  they  were  removed  by  grub- 
bing rather  than  by  plowing,  as  this  procedure  was  much  cheaper  and  also  fur- 
nished work  to  more  unemployed  persons.  The  actual  field  clean-up  began  on 
May  16  and  was  completed  the  latter  part  of  June.  Approximately  498  acres 
were  cleaned  in  the  Laveen  area  and  7,245  acres  in  the  area  southeast  of  Chandler. 

Before  each  field  was  cleaned  inspectors  removed  all  squares  and  bolls,  which 
were  inspected  for  the  presence  of  the  pink  bollworm.  A  considerable  amount  of 
material  was  thus  examined  without  any  traces  of  the  insect  being  found.  It 
would  seem  that  the  outlook  is  now  most  favorable  for  the  complete  eradication 
of  the  pink  bollworm  from  the  Salt  River  Valley. 

COMPENSATION-CLAIM   BOARD 

The  necessity  for  a  compensation-claim  board  in  Arizona,  and  the  personnel 
comprising  it,  was  given  in  a  previous  annual  report.  During  the  fiscal  year  under 
consideration  this  board  held  a  number  of  meetings  in  connection  with  claims 
arising  because  of  the  noncotton  zones  enforced  in  Maricopa  and  Pinal  Counties 
during  the  season  of  1930.  The  final  meeting  of  the  board  was  held  on  January 
13,  1932,  at  which  time  action  was  taken  on  the  few  remaining  claims,  and  they 
were  referred  to  the  department  at  Washington  for  approval. 

The  amounts  paid  by  the  Government  to  claimants  on  account  of  the  1930  non- 
cotton  zone  requirements  in  Arizona  up  to  June  30,  1932,  totaled  $633,712.22. 
In  addition,  there  were  six  approved  claims  on  which  Federal  vouchers  had  not 
yet  been  issued  by  that  date;  these  totalled  $1,979.68.  The  total  liabilities,  so 
far  as  filed  and  known,  therefore  amount  to  $635,691.90.  The  amount  appro- 
priated for  this  purpose  in  the  deficiency  bill  approved  February  6,  1931,  was 
$675,000,  leaving  an  unobligated  balance  of  $39,308.10  to  revert  to  the  Federal 
Treasury. 
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Under  the  provisions  of  Public  Resolution  No.  42,  approved  February  8,  1930, 
authorizing  an  appropriation  for  this  purpose,  the  Federal  compensation  to  Ari- 
zona farmers  was  made  contingent  on  an  agreement  by  that  State  to  reimburse  the 
Federal  Treasury  for  one-half  of  the  Federal  expenditures  except  as  to  payments 
to  Indians.  In  accordance  with  that  provision,  the  State  treasurer  on  April  27, 
1932,  transmitted  to  the  Federal  Government  a  warrant  for  $166,183.44  (includ- 
ing an  interest  item  of  $2,433.44),  and  payment  of  an  additional  amount  of 
$145,954.05  became  due  on  June  30,  1932.  In  the  event  that  the  six  pending 
claims  of  Arizona  farmers  are  later  paid  by  the  Federal  Government,  the  share  of 
the  State  of  Arizona  for  them  will  be  $989.84.  On  completion  of  these  payments, 
the  net  cost  to  the  Federal  Government  of  the  noncotton  project  of  1930  will  have 
been  $322,564.57. 

A  complete  statement  of  the  noncotton  zone  costs  for  the  1930  crop,  under  the 
public  resolution  referred  to,  is  given  in  Table  6.  The  payments  recorded  as 
already  made  cover  38,609.3  acres  operated  by  white  farmers,  and  753  acres 
operated  by  Indian  farmers,  while  the  pending  claims  involve  134  acres  in  addi- 
tion; making  a  total  area  of  39,499.3  acres. 


Table  6. — Federal  and  State  disbursements  and  pending  claims  under  the  noncotton 

zone  regulations  of  1930 


Item 


Federal  accounts 

State  of  Arizona  reimbursement  made  to   Federal 
Treasury  April,  1932 

Interest  on  reimbursement  made  by  State  April,  1932. _. 
State  reimbursement  pending 

Net  cost  to  Federal  Government 


Paid  to 
white  farm- 
ers 


$619,  408. 10 

163,  750. 00 

2, 433.  44 

145,  954.  05 


307,  270.  61 


Pending 
claims  of 
white  farm- 
ers 


$1,  979.  68 


84 


Paid  to 
Indian 
farmers 


$14,  304. 12 


14,  304. 12 


Total  pay- 
ments and 
liabilities 


$635, 


.90 


163,  750.  00 

2,  433.  44 

146,  943.  89 


322,  564.  57 


ANNUAL  SURVEY  IN  THE  EL  PASO  VALLEY 

Since  1920  intensive  inspections  have  been  made  on  the  Ivy-Dale  Ranch,  in  the 
El  Paso  Valley  of  Texas,  to  determine  the  variation  of  infestation  from  year  to 
year.  The  inspections  have  been  made  on  this  ranch  because  it  has  been  regu- 
larly planted  to  cotton  and  is  representative  of  conditions  in  that  valley.  The 
various  control  measures  have  also  been  in  effect  over  a  number  of  years.  The 
results  of  the  surveys  from  1920  to  date  are  given  in  Table  7. 

Table  7. — Annual  fluctuations  of  pink-bollworm  infestation  in  the  El  Paso  Valley, 

1920-1981 


Crop 
year 

Specimens  collected 

Month  of  scouting 

Alive 

Dead 

Total 

Per  man 
hour 

December.  .          _'_'______!_ 

1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 

0 
3 
11 
0 
0 
0 
0 
1 
0 
0 
0 
173 

5 

155 

63 

0 

3 

252 

2 

11 

0 

0 

22 

1,185 

5 

158 

74 

0 

3 

252 

2 

12 

0 

0 

22 

1,358 

0.01 

Do.. 

.42 

December  and  January    -___        .                  .     . 

.20 

0 

January  and  February         

.01 

.67 

January  and  February       .  ... 

.01 

.03 

February _.          __  .  ... . 

0 

0 

December  and  January .  _  . 

.06 

Do.       

3.59 

SITUATION  IN  OTHER  INFESTED  AREAS 

Gin-trash  inspection  showed  that  the  pink  bollworm  is  generally  distributed 
throughout  the  remaining  areas  under  regulation,  with  the  exception  of  the  Tuc- 
son, Ariz.,   area.     In  the  southeastern  part  of  Hudspeth  County  and  the  Big 
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Bend  area  of  Texas,  the  infestation  has  now  become  so  heavy  that  a  considerable 
loss  has  resulted.  An  estimate  was  made  of  the  damage  done  in  the  Big  Bend 
this  season  by  counting  the  pickable  and  nonpickable  bolls.  The  count  indicated 
that  the  damage  done  by  the  pink  bollworm  consisted  of  the  destruction  of  14.2 
per  cent  of  the  cotton  crop  of  the  entire  Big  Bend  area.  However,  in  the  vicinity 
of  Presidio,  from  about  20  miles  south  to  30  miles  north,  where  the  insect  has 
become  well  established,  the  average  damage  runs  over  20  per  cent.  In  the  New 
Mexico  and  Texas  areas  other  than  the  Big  Bend,  the  infestation  is  generally 
distributed  and  perhaps  slightly  heavier  than  last  year,  but  it  is  still  so  light  that 
as  yet  no  damage  is  being  done.  The  number  of  bushels  of  gin  trash  inspected 
and  the  number  of  specimens  collected  in  each  of  the  areas  under  regulation  are 
given  in  Table  8.  It  will  be  noted  that  the  number  of  specimens  collected  shows 
a  considerable  increase  over  that  of  the  previous  season.  However,  this  may  be 
due  partly  to  the  increased  efficiency  of  the  gin-trash  machines,  and  not  altogether 
to  an  increase  in  infestation. 

Table  8. — Summary  of  gin-trash  inspection  for  the  pink  bollworm  in  regulated 

areas,  crop  season  1931 


District 


Midland,  Tex 

Pecos  Valley,  N.  Mex 

Pecos  Valley,  Tex 

Big  Bend,  Tex 

Hudspeth  County,  Tex.  (S. 

E.part) 

El  Paso  Valley,  Tex 

Mesilla  Valley,  Tex.  and  N. 

Mex 

Tularosa,  N.  Mex 


Gin  trash 
inspected 


Bushels 
2,741 
1,904 
1, 9893/4 
212^ 

546H 
1, 177J4 

1,613 
39 


Pink  boll- 
worms 
collected 


Number 

2 

128 

867 

258,  220 

17,  731 
1,982 

410 
12 


District 


Deming,  N.  Mex 

Duncan  Valley,  N.  Mex.  and 

Ariz 

Safford  Valley,  Ariz 

Salt  River  Valley,  Ariz 

Tucson,  Ariz 

Total 

Juarez  Valley,  Mexico 


Gin  trash 
inspected 


Bushels 

176 
1, 978^ 
43,  389 
3,  0471,4 


58, 8I8I/2 


0) 


Pink  boll- 
worms 
collected 


Number 


157 

25 

38 

0 


279,  591 


1  Miscellaneous  inspections  by  hand— no  record  kept  of  amount  of  mat  erial  inspected. 


INSPECTIONS  OUTSIDE  OF  REGULATED  AREAS 

The  mobility  of  the  new  gin-trash  machines  made  it  possible  to  inspect  a 
greater  amount  of  material  outside  of  the  regulated  areas  than  ever  before.  The 
inspections  began  in  the  lower  Rio  Grande  Valley  of  Texas,  where  there  is  always 
danger  of  infestation  being  introduced  from  Mexico.  In  the  counties  immediately 
adjacent  to  the  river  2,758  bushels  of  trash  were  inspected,  and  a  considerable 
amount  in  other  counties  to  the  north.  Plans  had  been  made  to  send  a  machine 
into  Mexico  for  inspections  in  the  area  immediately  adjacent  to  the  river.  How- 
ever, some  difficulty  was  encountered,  and  it  was  possible  to  examine  only  125 
bushels  of  trash.  That  part  of  the  western  extension  of  Texas  which  was  released 
from  the  regulated  area  in  1930  received  special  attention,  over  10,000  bushels  of 
trash  having  been  inspected,  and  also  a  considerable  amount  in  other  near-by 
counties.  Rather  thorough  inspections  were  made  in  all  cotton  areas  west  of  the 
Salt  River  Valley,  3,962  bushels  of  trash  being  examined  in  western  Arizona, 
4,894  bushels  in  California,  and  809  bushels  in  Lower  California,  Mexico.  In 
southern  Oklahoma  1,300  bushels  of  trash  were  examined,  and  in  Louisiana,  8,799. 
Inspections  were  also  made  in  the  old  eradication  areas  of  east  Texas  and  western 
Louisiana.  A  total  of  83,608  bushels  of  trash  was  examined  outside  of  the  regu- 
lated areas  without  any  traces  of  the  pink  bollworm  being  found.  Since  each 
bushel  of  trash  comes  from  approximately  10  acres,  the  gin  trash  examined  would 
thus  represent  the  inspection  of  836,080  acres. 

During  the  fall  of  1931,  9,620  samples  of  approximately  100  bolls  each  were 
collected  from  fields  in  the  various  cotton  States.  These  bolls  were  collected 
from  areas  for  which  there  was  no  other  available  means  of  inspection,  and  were 
placed  in  preservative  and  shipped  to  the  San  Antonio  laboratory.  Upon 
completing  the  field  inspection  10  inspectors  were  assigned  to  the  laboratory  and 
began  inspection  of  the  bolls.  At  the  close  of  the  fiscal  year  the  majority  of  the 
bolls  had  been  inspected.  In  addition  to  the  bolls,  6,130  pounds  of  mature 
cottonseed  were  collected.  The  greater  portion  of  this  seed  has  also  been  in- 
spected. No  indications  of  the  pink  bollworm  were  discovered  outside  of  the 
regulated  areas  by  any  of  the  various  methods  of  inspection  used. 
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AMENDMENTS    TO    KEGULATIONS 

During  the  year  three  amendments  were  made  in  the  pink  bollworm  quaran- 
tine regulations.  The  first  amendment,  which  became  effective  August  1,  1931, 
allowed  the  interstate  movement  of  compressed  but  unfumigated  bales  of  cotton 
lint  from  certain  areas  designated  as  lightly  infested.  Such  areas  included  all  of 
New  Mexico  except  Grant  and  Hidalgo  Counties,  and  all  of  Texas  except  Brewster 
and  Presidio  Counties  and  the  southeastern  part  of  Hudspeth  Count}'. 

The  next  amendment,  which  became  effective  February  1,  1932,  provided  for 
the  interstate  movement  of  cottonseed  from  the  lightly  infested  areas,  providing 
the  seed  were  heated  to  145°  F.  for  one  hour  under  Federal  supervision,  and 
properly  safeguarded  thereafter  until  shipment.  This  amendment  was  made 
chiefly  to  allow  the  movement  of  planting  seed. 

The  third  amendment  for  the  year  became  effective  June  15,  1932,  and  approved 
a  new  method  of  using  roller  equipment  in  compressing  cotton  lint  and  linters. 
The  process  was  devised  by  commercial  concerns  for  use  at  gins,  to  reduce  the 
bulk  of  cotton  bales  without  requiring  the  present  methods  of  compression. 

CONTROL  MEASURES 

Certain  safeguards  to  control  and  prevent  the  spread  of  the  pink  bollworm 
from  the  infested  areas  have  been  in  force  a  number  of  years.  The  most  important 
of  these  are  (1)  disposal  of  gin  trash,  (2)  sterilization  of  seed,  (3)  supervision  of 
oil  mills,  (4)  fumigation  and  compression  of  lint,  and  (5)  road  inspection  stations. 

Disposal  of  gin  trash. — Many  pink  bollworms  are  discharged  in  gin  trash  during 
the  process  of  ginning.  Therefore  the  regulations  require  the  daily  disposal  of 
this  trash  by  burning,  sterilization,  or  grinding.  The  Texas  and  New  Mexico 
State  regulations  were  modified  prior  to  the  beginning  of  the  1931  ginning  season 
so  as  to  require  daily  disposal  of  trash  up  to  December  1  of  each  }rear,  the  average 
killing-frost  date  being  prior  to  this.  Thereafter  the  trash  may  be  returned  by 
farmers  for  feeding,  fertilizer,  or  other  purposes.  In  some  of  the  areas  a  killing 
frost  did  not  occur  prior  to  December  1,  and  at  the  request  of  inspectors  the 
various  ginners  concerned  cooperated  whole-heartedly  in  continuing  the  daily 
disposal  of  trash  until  there  had  been  a  killing  frost. 

Seed  sterilization. — Perhaps  the  most  important  measure  in  preventing  the 
spread  of  the  pink  bollworm  is  seed  sterilization.  All  gins  in  the  regulated 
areas  are  equipped  with  such  sterilizers,  which  heat  the  seed  to  a  temperature  of 
145°  F.  as  a  part  of  the  continuous  process  of  ginning.  The  sterilizers  are 
equipped  with  thermographs  so  that  the  temperature  of  the  seed  is  recorded  at 
all  times.  An  inspector  visits  each  gin  daily  to  see  that  the  sterilizer  is  working 
properly  and  that  all  regulations  are  being  complied  with.  During  the  season 
132  machines  were  operated,  in  which  approximately  119,089  tons  of  seed  were 
sterilized.  The  thermograph  records  show  that  the  required  temperature  was 
maintained  about  98  per  cent  of  the  time. 

Supervision  of  oil  mills. — Because  of  the  lack  of  oil  mills  within  the  regulated 
areas  it  was  necessary  again  to  license  mills  at  Colorado  and  Sweetwater,  Tex., 
during  the  1931  season.  All  seed  was  hauled  to  these  mills  in  sealed  cars  and 
segregated  until  crushed,  such  crushing  having  been  completed  prior  to  May  1. 
All  cars  hauling  seed  to  the  mills  were  thoroughly  cleaned  before  being  released. 
Seed  was  required  to  be  crushed  in  such  a  manner  as  to  destroy  the  pink  boll- 
worm. To  prevent  contamination  of  finished  products,  seed,  linters,  and  grab- 
bots  are  required  to  be  segregated  until  treated  in  accordance  with  the  regulations. 
Approximately  100,162  tons  of  seed  were  crushed  under  supervision  at  the  20  mills 
operating  this  season.  Many  of  the  mills  are  equipped  with  the  roller  system  for 
treating  second-cut  or  mill-run  linters,  and  10,682  bales  were  so  treated.  Under 
the  amendment  permitting  the  interstate  movement  of  seed  after  certain  treat- 
ment, 18  tons  of  planting  seed  were  treated  and  moved  from  the  regulated  areas. 

Fumigation  and  compression. — The  amendment  eliminating  fumigation  from 
certain  areas  resulted  in  only  four  fumigation  plants  being  operated  during  the 
1931  season,  these  being  located  at  Alpine  and  Fabens,  Tex.,  and  Tucson  and 
Phoenix,  Ariz.  Two  additional  plants  had  fumigated  a  small  amount  of  cotton, 
but  were  closed  after  the  amendment  was  issued.  A  total  of  97,587  bales  of  lint 
and  2,801  bales  of  linters  were  fumigated.  It  should  be  remembered  that  this 
cotton  is  compressed  before  being  fumigated.  In  the  lightly  infested  areas  four 
compresses  were  operated,  at  which  147,660  bales  of  lint  and  1,113  bales  of 
linters  were  treated  and  released  from  any  further  restrictions. 

Road  stations. — Road  stations  were  operated  at  Alpine,  Fort  Davis,  and  Van 
Horn,  Tex.,  for  the  purpose  of  preventing  cotton  products  likely  to  carry  infesta- 
tion from  moving  out  of  the  heavily  infested  Big  Bend  area.     On  July  23,  1931, 
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a  station  was  opened  at  Las  Cruces,  N.  Mex.,  as  a  further  protection  against  the 
eastward  movement  of  infested  material  from  both  the  pink  bollworm  and 
Thurberia  weevil  regulated  areas  of  Arizona.  During  the  year  the  four  stations 
inspected  119,398  cars  from  which  1,634  confiscations  were  made.  The  material 
confiscated  consisted  of  67  cotton  plants,  104  pick  sacks,  619  small  lots  of  cotton- 
seed, lint,  or  seed  cotton,  189  quilts,  pillows,  or  mattresses  made  of  seed  cotton, 
and  40  miscellaneous  articles.  A  total  of  1,962  cotton  pick  sacks  was  treated  by 
boiling  and  passed.  Also  194  cars,  trucks,  and  trailers  were  cleaned.  Specimens 
of  the  pink  bollworm  were  found  in  11  of  the  confiscations,  11  of  the  specimens 
being  alive  and  90  dead.  All  of  the  living  specimens  were  contained  in  one  lot  of 
seed  cotton  originating  at  Presidio,  Tex.  The  greater  part  of  the  dead  specimens 
were  found  in  small  quantities  of  seed  taken  from  the  cracks  of  truck  bodies. 
The  seed  hauled  by  the  trucks  had  been  sterilized,  which  accounts  for  the  fact 
that  all  the  specimens  were  dead. 

Cooperation  with  Mexico. — Considerable  cotton  is  produced  in  Mexico  in  areas 
immediately  adjacent  to  the  regulated  areas  in  this  country.  In  previous  years 
some  of  this  cotton  has  been  imported  into  the  United  States;  however,  this 
season  no  applications  were  made.  As  a  means  of  facilitating  the  issuance  of 
permits  for  the  importation  of  such  cotton,  gins  in  these  areas  are  also  equipped 
with  seed  sterilizers  which  are  operated  under  the  supervision  of  inspectors  of 
this  project.  The  two  oil  mills  in  this  area  are  also  operated  under  our  super- 
vision, and  in  view  of  the  fact  that  all  seed  is  sterilized,  the  cake  and  meal  pro- 
duced at  these  mills  are  allowed  entry  into  the  United  States  under  permit.  The 
best  of  cooperation  has  been  given  by  the  Mexican  citizens  and  authorities  in 
these  matters. 

THURBERIA  WEEVIL 

The  importance  of  the  Thurberia  weevil  is  due  to  its  ability  to  thrive  under 
arid  conditions  that  are  fatal  to  the  Mexican  boll  weevil.  This  insect  has  long 
existed  on  Thurberia  plants  which  grow  in  canyons  in  the  mountains  of  southern 
Arizona,  and  investigations  of  the  Bureau  of  Entomology  a  number  of  years  ago 
indicated  that  the  weevil  can  readily  adapt  itself  to  cultivated  cotton.  The 
department,  in  cooperation  with  the  State  of  Arizona,  is  endeavoring  to  prevent 
its  spread  from  southeastern  Arizona  to  other  arid  localities  in  western  Texas, 
New  Mexico,  and  Arizona,  where  cotton  is  grown  under  irrigation. 

The  principal  area  infested  by  the  insect  is  the  Santa  Cruz  Valley.  Infesta- 
tions formerly  extended  from  Marana,  north  of  Tucson,  in  Pima  County,  to 
Tubac,  in  Santa  Cruz  County.  During  the  last  few  years,  however,  no  cotton 
has  been  grown  in  Santa  Cruz  County.  This  season  approximately  2,500  acres 
were  in  cultivated  cotton  in  Pima  County,  about  half  of  which  is  north  of  Tucson 
and  the  other  half  south.  As  a  result  of  gin-trash  inspections  the  infestation  was 
found  to  be  heavier  than  ever  before  and  about  evenly  distributed  over  the  acre- 
age. From  the  3,047^  bushels  of  trash  inspected,  954  specimens  of  the  Thurberia 
weevil  were  collected.  Incidental  field  inspections  resulted  in  the  finding  of 
specimens  in  practically  every  field  in  the  area.  Weevils  were  also  found  with 
the  machine  at  Coolidge  in  trash  from  cotton  grown  at  Eloy.  The  trash  findings 
were  traced  and  resulted  in  the  finding  of  infestation  in  two  fields  at  Eloy,  in 
Pinal  County.  This  locality  is  outside  of  the  Thurberia  weevil  quarantined 
area.  Immediately  after  this  finding,  arrangements  were  made  whereby  the 
remainder  of  the  cotton  produced  at  Eloy  was  ginned  within  the  Thurberia-weevil- 
quarantine  area. 

As  a  result  of  the  above  findings  the  Arizona  State  authorities  extended  the 
quarantine  line  so  as  to  take  in  all  of  the  newly  infested  territory.  This  extension 
became  effective  November  10,  1931. 

In  view  of  the  finding  of  the  Thurberia  weevil  outside  the  quarantined  area 
for  the  first  time,  it  was  considered  advisable  to  make  a  rather  thorough  survey 
of  southeastern  Arizona  for  both  the  Thurberia  plant  and  weevil.  This  work 
was  begun  in  January  by  a  force  of  eight  inspectors.  Some  preliminary  work 
was  done  in  tracing  the  flood  waters  of  the  Santa  Cruz  River,  and  it  was  found 
that  such  flood  waters  carrying  material  from  infested  Thurberia  plants  in  the 
mountains  south  of  Tucson  could  very  easily  have  been  the  means  of  spreading 
the  infestation  to  the  Eloy  vicinity.  Because  of  other  conditions  arising,  the 
men  had  to  be  withdrawn  from  this  survey  before  it  was  completed;  however,  the 
more  important  mountain  ranges  were  covered.  Several  new  plant  colonies  were 
found,  and  observations  indicated  that  some  of  the  older  colonies  had  increased 
considerably,  while  others  had  almost  disappeared  where  the  land  had  been  grazed 
by  cattle.  Plants  in  two  canyons  of  the  Tortillita  Mountains  were  found  to  be 
infested  with  weevils.  This  infestation  was  originally  reported  in  1924,  but  the 
weevils  had  not  been  discovered  there  since  until  the  present  inspection.     These 
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infestations  are  located  in  township  10  south,  range  12  east,  section  25.  In  two 
canyons  in  the  Black  Mountains,  Thurberia  plants  were  reported  a  number  of 
years  ago,  but  reinspections  had  failed  to  show  any  infestation.  During  the 
present  survey,  however,  weevils  were  found  in  both  colonies,  the  location  being 
township  8  south,  range  13  east,  sections  9  and  10.  From  observations  made 
during  the  survey  it  is  evident  that  there  is  a  very  large  carry-over  of  live  weevils. 
Most  of  the  plants  are  now  growing  rapidly,  with  conditions  very  favorable  for 
an  early  emergence. 

Safeguards  similar  to  those  used  in  controlling  the  pink  bollworm  are  used 
against  the  Thurberia  weevil.  These  consist  of  the  disposal  of  gin  trash,  sterili- 
zation of  seed,  compression  and  vacuum  fumigation  of  lint,  and  thorough  clean- 
up of  gins,  oil  mills,  etc.,  at  the  close  of  the  season's  operations.  The  results  of 
these  activities  are  included  in  the  figures  given  for  the  pink  bollworm. 

MEXICAN  FRUIT  WORM 

INFESTATIONS    IN    TEXAS 

More  Mexican  fruit  flies  (Anastrepha  ludens)  were  discovered  in  the  lower  Rio 
Grande  Valley  of  Texas  in  the  late  winter  and  early  spring  of  1932  than  during 
any  previous  season.  The  infestations,  while  still  too  light  to  cause  direct 
damage  of  economic  importance,  were  scattered  from  Mission  eastward  to 
Brownsville,  a  distance  of  approximately  70  miles.  The  insects  were  more 
numerous  in  Hidalgo  County  than  in  Cameron,  52  groves  having  been  found 
infested  in  the  former  as  compared  with  9  in  the  latter  county.  In  addition  to 
the  infestations  found  in  the  groves,  two  larvae  were  recovered  from  a  shipment  of 
fruit  in  San  Antonio,  an  adult  was  taken  in  a  trap  in  the  brush  south  of  Har- 
lingen,  and  an  adult  was  caught  by  hand  near  a  burial  pit  in  McAllen.  No 
infestation  was  found  in  Willacy  County. 

Of  the  61  groves  found  to  be  infested  1  was  found  in  January,  5  in  February, 
36  in  March,  17  in  April,  1  in  May,  and  1  in  June.  A  total  of  2,357  larvae,  11 
pupae,  and  28  adults  were  taken. 

There  were  several  factors  contributing  to  the  establishment  of  a  general 
infestation  during  the  past  season.  Suppressive  measures,  including  the  spring 
and  summer  host-free  period,  during  the  last  five  years,  appear  to  have  kept  the 
insect  heretofore  so  extremely  scarce  on  the  Texas  side  of  the  river  that  only  on 
rare  occasions  has  the  fruit  fly  been  found  since  its  original  discovery  in  Texas 
in  1927.  The  past  winter  was,  however,  much  warmer  than  usual,  and  this 
seems  to  have  permitted  such  few  flies  as  survived  the  summer  to  increase  in 
numbers  during  the  winter  months  when  an  abundant  food  supply  of  citrus  is 
available  in  the  area.  The  average  mean  monthly  temperature  from  September, 
1931,  through  March,  1932,  was  70.1°  F.,  as  compared  with  67°  for  the  same 
period  of  1930-31.  The  average  mean  monthly  temperature  for  this  same 
period  during  the  past  47  years  was  67.9°.  Thus  during  the  past  year  the 
development  of  the  various  stages  of  the  fly  was  not  materially  retarded  by 
adverse  weather  conditions. 

The  largest  crop  of  fruit  ever  produced  in  the  valley  was  harvested  during  the 
past  season.  Because  of  the  demoralized  condition  of  the  markets,  a  large 
quantity  of  fruit  was  left  on  the  trees  until  late  in  the  season,  furnishing  the 
flies  with  an  abundant  supply  of  food.  In  view  of  this  large  crop  and  the  low 
buying  power  of  the  country  at  large,  the  growers  of  the  valley  had  been  granted, 
early  in  the  season,  an  extension  of  40  days  to  the  harvesting  period.  This  was 
reduced  when  infestations  began  to  be  found  to  25  days,  but  resulted  in  larger 
quantities  of  fruit  being  left  on  the  trees  longer  than  usual  and  gave  the  flies 
more  opportunities  for  development. 

INFESTATIONS    IN    MEXICO 

Of  outstanding  interest  in  the  work  on  the  Mexican  side  of  the  river  is  the 
fact  that  no  larval  infestation  was  found  during  the  year  in  fruits  produced 
locally.  It  will  be  recalled  that  a  rather  general  infestation  existed  in  Mata- 
moros  during  April,  May,  and  June  of  1931.  This  infestation  was  brought  under 
control  by  stripping  the  fruit  from  the  trees,  by  applying  an  arsenical  poison 
bait  spray  to  the  trees,  and  by  the  operation  of  traps.  The  regular  crop  of  sour 
oranges  was  left  on  the  trees  and  allowed  to  ripen  in  the  fall  of  1931.  These 
fruits  remained  on  the  trees  throughout  the  year  and  were  continuously  subjected 
to  an  intensive  examination.     All  inspections  gave  negative  results. 

The  operation  of  approximately  275  flytraps  throughout  the  year  resulted  in 
the  taking  of  72  adult  fruit  flies  from  27  premises  in  Matarnoros.  Inspection  of 
fruit  spoiling  in  the  stalls  of  the  public  market  resulted  in  the  finding  of  larvae 
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practically  daily.  Larvae  of  Anastrepha  ludens  were  taken  during  the  year 
from  apples,  guavas,  sweet  limes,  mangoes,  sweet  oranges,  sour  oranges,  peaches, 
pears,  and  quinces.  Mangoes  were  by  far  the  most  heavily  infested  fruit.  A 
total  of  17,317  larvae  and  pupae  were  recovered  from  imported  fruit.  A  con- 
siderable quantity  of  infested  fruit  is  sold  to  the  citizens  before  external  evidence 
of  infestation  is  apparent.  This  fruit  upon  being  found  wormy  is  thrown  out  in 
the  patios,  which  accounts  for  the  continued  taking  of  adults  in  the  traps.  The 
number  of  infestations  found  in  Texas  and  Mexico  during  the  year  is  shown  in 
Tables  9  and  10. 

Table  9. — Infestation  Anastrepha  ludens  in  Texas,  fiscal  year  1982 


Groves 
infested 

Larvae  ' 

Pupse 

Adults  i 

District 

Male 

Female 

17 
2 

15 
2 

12 
4 
5 
1 
1 
2 

507 
44 

974 
76 
71 
83 

331 
7 

252 
10 

1 

i 

Pharr-San  Juan- Alamo .     . 

10 

Donna .  ...  .  ...      .  .  .  . - 

1 

6 

3 

La  Feria .  -  .  . 

1 

Harlingen ...  .  .      .  . .  . 

1 
5 
2 

1 

6 

1 

Total 

61 

2,355 

11 

15 

13 

i  In  addition  to  the  number  caught  in  infested  groves,  1  adult  was  caught  by  hand  at  McAllen,  1  adult 
was  caught  in  the  arroyo  south  of  Harlingen  in  a  trap,  and  2  larvae  were  taken  in  fruit  shipped  to  San 
Antonio. 

Table  10. — Infestations  Anastrepha  ludens  in  Matamoros,   Tamaulipas,  Mexico, 

fiscal  year  1932 


Month 

Adults 

trapped 

in  local 

fruit 

Larvae  in  fruit  shipped  in  from  other  points  in 
Mexico 

Apple 

Guava  1 

Lime, 
sweet 

Mango 

Orange, 
sweet 

July.. 

26 
23 
3 

9 

August.. 

1 
10 

1 

September  .. 

10 

1 

37 

15 

October .  . 

40 

2 
5 

7 

208 

92 

January.    .    ........  ..  ... 

1 

415 

2 
7 
1 
2 

1 

8 

23 

676 

1,  517 

13,  826 

23 

April 

119 

Mav .  ._ 

16 

June .. 

31 

Total 

72 

11 

49 

7 

16,  042 

977 

Month 

Larvae  in  fruit  shipped  in  from  other  points  in 
Mexico 

Pupae 

Total 

Orange, 
sour 

Peach 

Pear 

Quince 

Unknown 

(2) 

July 

3 

40 
18 

38 

August .. 

3 

58 
3 

68 

9 

123 

44 

November ...  .. 

9 

3 

266 

December  ..  _ 

97 

70 

5 
1 

3 

494 

February 

11 

March  . 

i 

2 

54 

April 

1 

799 

1,535 

June ... 

2 

13,  860 

Total 

70 

64 

70 

9 

10 

8 

17,  389 

Probably  Anastrepha  striata. 


Taken  from  box  used  in  carrying  fruit  from  market  to  office. 
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ANASTREPHA     PALLENS 

Of  considerable  incidental  interest  was  the  taking  of  a  large  number  of  adult 
Anastrepha  pollens  in  the  traps  placed  in  the  groves  following  the  finding  of 
infestations  of  A.  ludens  in  the  spring  of  1932.  Several  of  these  flies  had  been 
taken  previously,  but  nothing  was  known  of  their  host  plants  or  life  history. 
Indications  pointed  to  a  native  host.  Adults  were  taken  in  traps  placed  in  the 
brush  lands,  particularly  in  those  near  the  shrub  Bumelia  angustifolia.  Screen- 
ing the  soil  beneath  these  plants  yielded  pupae  from  which  the  adults  were 
reared.  The  first  larvae  were  found  feeding  in  the  berry  of  this  plant  on  April 
15.  No  satisfactory  explanation  is  available  to  account  for  the  presence  of  these 
flies  in  the  citrus  groves,  as  they  are  not  known  to  attack  citrus  fruit. 

INSPECTIONS 

The  number  of  groves  requiring  inspection  showed  a  considerable  increase 
over  the  number  in  the  preceding  year.  During  the  harvesting  period  46,015 
grove  inspections  were  made,  as  compared  with  25,083  during  the  preceding 
year.  These  inspections  are  made  for  the  purpose  of  locating  infestations  and 
for  enforcing  the  sanitary  requirements.  It  was  necessary  to  withhold  3,183 
certificates  of  inspection  pending  the  proper  cleaning  of  the  groves. 

During  the  host-free  period,  the  inspection  work  is  confined  largely  to  the  opera- 
tion of  flytraps.  Approximately  6,000  traps  are  used.  During  the  past  season 
these  traps  were  baited  with  fermenting  malt  which  proved  as  effective  as  orange 
extract  and  was  considerably  cheaper. 

The  inspection  work  in  Matamoros  is  confined  to  the  examination  of  fruit  from 
the  various  patios,  of  fruit  shipped  from  the  interior  of  Mexico,  the  operation  of 
approximately  275  traps,  and  occasional  inspection  trips  to  outlying  ranches. 
A  United  States  inspector  is  assigned  to  full-time  duty  in  Matamoros  and  col- 
laborates in  the  inspection  work  with  the  agent  of  the  Oficina  para  la  Defensa 
Agricola.  After  March  1  all  fruit  that  had  been  shipped  into  Matamoros  was 
subjected  to  a  double  examination.  It  was  first  inspected  in  the  express  office 
by  the  Mexican  and  United  States  inspectors,  and  all  fruit  showing  evidence  of 
infestation  was  culled  out.  In  addition  to  this  inspection  special  boxes  were 
maintained  in  the  public  market  into  which  spoiled  fruit  was  thrown.  The  fruit 
in  these  boxes  was  collected  daily  and  examined  at  the  office  of  the  Mexican 
inspector. 

COLLECTION    OF    SPECIMENS 

Since  there  are  numerous  dipterous  larvae  feeding  in  fruit  that  might  be  mis- 
taken, under  field  conditions,  for  larvae  of  the  fruit  fly,  inspectors  are  required 
to  submit  to  the  identification  laboratory  in  Harlingen  all  larvae  found  feeding 
in  fruit.  During  the  fiscal  year  1932  a  total  of  105,511  specimens  taken  in 
16,153  collections  were  identified.  There  were  21  families  of  Diptera  represented 
in  these  specimens  and  representatives  of  8  other  orders.  Of  the  Anastrepha 
taken,  19,747  were  ludens,  1,693  were  pollens,  and  38  were  striata.  Of  the 
ludens,  2,396  were  taken  in  Texas  and  the  remainder,  17,351,  were  taken  in 
Matamoros. 

ERADICATION    MEASURES 

Following  the  finding  of  infestations,  "infested  zones"  approved  by  the  Federal 
and  State  Departments  of  Agriculture  were  established  by  committees  appointed 
by  the  commissioner's  courts  of  the  counties  involved.  These  committees  also 
outlined  the  control  and  eradication  measures  to  be  followed  within  the  zones. 
An  area  of  approximately  one-half  mile  radius  from  each  infested  grove  was 
included  in  these  zones.  The  program  of  eradication  involved  the  harvesting 
of  the  fruit  within  the  zone  within  five  days,  and  the  shipment  of  the  fruit  from 
uninfested  groves  to  the  Northern  and  Eastern  States  unsterilized,  or  to  the 
Southern  and  Western  States  after  sterilization.  On  March  5,  1932,  the  steriliza- 
tion requirement  for  fruit  addressed  to  the  Southern  and  Western  States  was 
extended  to  cover  all  citrus  shipped  from  the  three  regulated  counties.  Fruit 
from  those  portions  of  the  infested  grove  in  which  no  or  almost  no  infestation 
was  discovered  was  required  to  be  sterilized  in  St.  Louis  or  Chicago  before  being 
placed  on  the  market.  Fruit  from  appreciably  infested  areas  of  the  groves  was 
required  to  be  destroyed  by  burial.  Small  amounts  of  fruit  from  within  the 
zones  were  allowed  to  be  canned  or  juiced  and  the  debris  buried.  On  account  of 
the  low  prices,  many  of  the  growers  preferred  to  destroy  their  fruit  rather  than 
stand  the  additional  cost  of  sterilization.  A  total  of  4,387  boxes,  4,806  bushels, 
and  1,177  field  boxes  of  fruit  from  within  the  zones  were  destroyed  by  the  owners. 
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POISON    BAIT    SPEAY 

Studies  carried  on  at  the  Mexico  City  laboratory  of  the  Bureau  of  Entomology 
of  the  department,  show  that  certain  hardy  individual  fruit  flies  are  capable  of 
surviving  longer  than  the  host-free  period.  It  seems  probable,  therefore,  that 
the  infestations  that  have  occurred  from  time  to  time  in  valley  groves  are  hold 
overs  from  previous  infestations  rather  than  reinfestations  from  Mexico.  Because 
the  host-free  period  did  not  afford  time  enough  in  which  to  complete  the  eradica- 
tion of  the  flies,  plans  were  formulated  according  to  which  the  bearing  trees  in 
the  valley  were  to  be  given  two  applications  of  a  nicotine  sulphate-molasses  poison 
bait  spray  developed  at  the  laboratory  in  Mexico.  The  formula  for  this  spray  is 
as  follows:  Nicotine  sulphate  solution,  1  quart;  molasses,  5  gallons;  water  to 
make  50  gallons.  The  spray  is  applied  as  a  fine  mist  to  the  center  of  the  tree,  1 
pint  for  large  trees,  one-half  pint  for  medium-sized  trees,  and  one-fourth  pint  for 
small  trees.  A  survey  of  the  growers  of  the  valley  indicated  that  many  of  them 
would  be  unable  to  purchase  the  materials  for  the  spray  and  the  knapsack  sprayers. 
To  be  effective,  it  was  necessary  that  the  coverage  be  nearly  100  per  cent  complete. 
Accordingly  it  was  arranged  that  the  Federal  department  would  furnish  the 
ingredients  for  the  bait  spray,  and  the  State  and  county  governments  would 
furnish  the  knapsack  sprayers,  provided  the  industry  would  signify  that  a  com- 
plete coverage  of  bearing  trees  could  be  expected.  When  it  appeared,  by  the 
interest  taken  by  the  industry  and  the  civic  organizations,  that  such  coverage 
could  be  expected,  the  department  purchased  and  shipped  to  the  valley  5  tank 
cars  of  blackstrap  molasses  and  36  drums  of  nicotine  sulphate.  The  State  and 
Cameron  and  Hidalgo  Counties  each  purchased  100  knapsack  sprayers.  Willacy 
County,  in  which  there  are  comparatively  few  bearing  trees,  purchased  10  sprayers. 
The  material  upon  arrival  in  the  valley  was  delivered  to  13  distribution  centers 
that  had  been  designated  by  the  State.  The  groundwork  of  the  program  was 
completed  during  the  last  few  days  of  the  fiscal  year  and  everything  put  in  readi- 
ness for  the  bait  spray  to  be  applied  during  the  first  days  of  July. 

ERADICATION    IN    MATAMOROS 

The  methods  used  in  the  eradication  work  in  Matamoros  were  somewhat 
similar  to  those  used  in  Texas.  In  addition  to  the  infested  imported  fruit  being 
collected  and  destroyed,  an  arsenical  poison  bait  spray  was  applied  to  all  trees 
in  the  four  blocks  surrounding  each  of  the  27  premises  on  which  adults  had  been 
taken  in  the  traps.  The  application  of  this  bait  was  repeated  at  weekly  intervals 
until  four  applications  had  been  made  subsequent  to  the  taking  of  the  last  adult. 
The  efficiency  of  this  procedure  is  indicated  by  the  fact  that  no  larval  infestation 
had  been  found  in  the  past  12  months  in  fruit  grown  in  this  locality.  Since  no 
infestation  existed  in  local  fruit  no  effort  was  made  to  establish  a  host-free  period. 
However,  as  a  precautionary  measure,  a  number  of  residents  stripped  their  sour- 
orange  trees  of  fruit  at  the  time  the  host-free  period  went  into  effect  in  Texas. 
Also  as  a  result  of  the  work  in  Matamoros,  a  considerable  number  of  sour-orange 
trees  were  budded  to  sweet  fruit  in  the  spring. 

The  citizens  of  Matamoros  are  put  to  considerable  inconvenience  by  the  work 
carried  on  in  that  city.  The  friendliness  and  cooperation  shown  by  them  in 
continuing  this  work  is  highly  gratifying. 

HOST-FREE    PERIOD 

Immediately  following  the  close  of  the  harvesting  period  on  March  25,  an 
inspection  was  made  of  each  bearing  tree  within  the  quarantined  area.  The 
purpose  of  this  inspection  was  to  see  that  no  fruit  had  been  overlooked  by  the 
owners.  To  expedite  the  work  and  to  make  the  establishment  of  the  host-free 
period  effective  over  as  long  a  period  of  time  as  possible,  laborers  were  engaged  to 
search  the  trees  under  the  direct  supervision  of  the  inspectors.  This  work  was 
completed  in  about  20  days.  As  in  previous  years,  it  was  found  that  the  owners 
had  made  every  effort  to  comply  with  the  regulations.  In  view  of  the  trying 
conditions  under  which  the  growers  were  operating,  the  thoroughness  of  the 
clean-up  was  considered  truly  remarkable.  Some  difficulty  was  encountered  in 
securing  the  cleaning  of  a  few  absentee-owned  groves.  Several  of  these  in 
Cameron  County  were  cleaned  by  the  county  with  convict  labor. 

ELIMINATION    OF    ALTERNATE    HOST-FRUIT    TREES 

Efforts  were  continued  throughout  the  year  looking  to  the  destruction  of  the 
summer-ripening  host-fruit  trees,  with  the  result  that  421  such  trees  were  grubbed 
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out.  This  brings  the  total  number  of  such  trees  that  have  been  voluntarily- 
destroyed  by  the  owners,  for  which  records  are  available,  to  39,985.  There 
remain  in  the  three  counties  202  of  these  trees  which  the  owners  have  refused  to 
take  out,  but  from  which  they  have  kept  the  fruit  picked  in  accordance  with  the 
regulations. 

QUARANTINE    ENFORCEMENT 

Certification  of  fruit.- — The  production  of  fruit  during  the  past  season  practically 
doubled  that  of  the  1929-30  season  which  previously  had  the  largest  crop  of  any 
year.  Total  shipments  equivalent  to  8,253  carloads  of  fruit  were  made  during  the 
season.  Of  interest  in  the  movement  of  this  fruit  was  the  large  increase  in  the 
amount  hauled  over  the  highways  by  truck.  This  amount  would  have  been  even 
greater  if  the  movement  of  fruit  by  this  means,  except  in  bonded  trucks,  had 
not  been  prohibited  after  March  5.  As  it  was,  approximately  one-fourth  as 
much  fruit  was  moved  by  truck  as  was  hauled  by  rail.  While  the  majority  of 
fruit  moved  by  this  method  went  to  near-by  points,  a  casual  inquiry  among  the 
truckers  revealed  that  regular  runs  were  being  made  to  points  as  far  distant  €ts 
New  York,  Illinois,  Minnesota,  Kansas,  and  Colorado.  The  certification  of 
fruit  moving  by  truck  requires  considerably  more  detail  work  on  the  part  of  the 
inspectors  than  does  the  certification  of  rail  shipments. 

Road  traffic  inspection.- — Traffic-inspection  stations  were  maintained  on  the  two 
highways  leading  out  of  the  valley  from  the  first  part  of  October,  1931,  to  the 
latter  part  of  June,  1932.  During  this  time  14.5  per  cent  of  the  vehicles  were 
carrying  fruit  in  violation  of  the  regulations.  These  travelers  were  allowed  to 
return  their  fruit  to  the  point  of  origin  for  proper  certification;  if  not  so  returned, 
it  was  destroyed  at  the  station.  Scarcely  any  complaints  were  voiced  by  the 
traveling  public  against  the  road  traffic  inspection  work.     (Table  11.) 

Table   11. — Road  traffic  inspection,  Mexican  fruit  worm  project,  fiscal  year  1932 


Month 


October 

November. 
December.. 

January 

February.. 

March 

April 

May 

June.. 

Total 


Total  vehicles 


Inspected 


4,610 
9,359 
10,  798 
9,775 
11.078 
12,  247 
11,614 
5,640 
2,296 


11,  417 


Having 
fruit 


1,486 
3,982 
5,823 
4,950 
5,152 
1,950 
305 
58 


23,  712 


Vehicles  having  prop- 
erly packed  and 
tagged  fruit 


Trucks 


716 
1,513 
2,122 
2,379 
2,760 
1,123 
69 
11 


Passenger 
cars 


542 

1,870 

3,  013 

2,009 

1,870 

278 

5 

1 

1 


Vehicles  having  con- 
traband fruit 


Trucks 


46 


Passenger 
cars 


221 
587 
674 
562 
520 
539 
230 


3,384 


Month 


PifaSn-Uit       images  destroyed 


Trucks 


Passenger  i 


Boxes 


Bushels 


Packages  returned  to  area 


Boxes       Bushels       Sacks 


October 

November- 
December. 
January... 
February. . 

March 

April 

May 

June 


Total. 


70, 185 
126,  553 
183,  054 
199,  326 
251,  488 
106,  038 
5,533 
544 


1,013 

4,205 

8,086 

4,972 

4,601 

750 

6 

1 

4 


942,  721 


23,  638 


57 
31H 
118% 
84^ 
68 
91H 
16M 
3 

472^ 


130M 

43>4 


36^ 
80 


12 
101 


195H 
4 
11 
548 


55 


197M 


361 VA 


823 


55 
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VIOLATIONS 

The  usual  run  of  minor  violations  on  the  part  of  the  growers  and  packers  was 
encountered  during  the  season.  On  the  part  of  the  growers  these  consisted  of 
improper  cleaning  of  the  groves.  The  most  common  violation  on  the  part  of  the 
packers  was  cutting  fruit  from  groves  without  previous  authorization  from  the 
inspector. 

In  one  instance  it  was  necessary  for  the  State  of  Texas  to  take  the  fruit  off 
several  trees  in  a  grove  located  in  an  infested  zone  near  Weslaco.  This  work  was 
done  over  the  protest  of  the  owner  and  under  protection  of  the  office  of  the  sheriff 
of  Hidalgo  County. 

Following  the  closing  of  the  Southern  and  Western  States  to  unsterilized  valley 
fruit,  it  was  thought  that  some  truckers  might  attempt  to  haul  fruit  out  of  the 
valley  by  way  of  the  ranch  roads  througn  the  northwestern  part  of  Hidalgo  County. 
A  mobile  patrol  was  accordingly  placed  on  these  roads.  The  operation  of  this 
patrol  resulted  in  the  apprehension  of  drivers  attempting  to  haul  five  truck  loads 
of  unsterilized  fruit  from  the  valley  by  this  route.  The  fruit  in  these  trucks  was 
confiscated  and  destroyed,  and  the  drivers  were  each  fined  $10  and  costs  of  $9 
in  the  justice  of  the  peace  court  in  Rio  Grande  City. 

One  trucker  also  attempted  to  smuggle  a  load  of  unsterilized  fruit  past  the 
Falfurrias  station.  This  fruit  was  covered  with  several  layers  of  cabbage,  and 
the  trucker  timed  his  arrival  at  the  station  at  2  a.  m.,  thinking  that  the  inspec- 
tion was  most  apt  to  be  lax  at  that  hour.  Upon  pleading  guilty  he  wis  fined  $50 
and  costs  of  $11. 

STERILIZATION 

The  sterilization  of  all  citrus  fruit  from  the  lower  Rio  Grande  Valley  consigned 
to  any  of  the  Southern  and  Western  States  was  required,  effective  at  8  a.  m., 
March  5.  This  action  was  necessary  because  of  the  widespread  nature  which 
the  infestation  had  assumed.  Since  there  was  only  one  cold-storage  plant  in 
the  valley  capable  of  holding  the  temperatures  required  for  sterilization,  it  was 
necessary  to  designate  cold-storage  plants  for  sterilization  in  the  principal  market 
centers  of  Texas.  Accordingly  two  plants  each  were  designated  in  Dallas,  Fort 
Worth,  Houston,  and  San  Antonio.  In  addition,  plants  were  designated  in  St. 
Louis  and  Chicago  for  the  sterilization  of  fruit  from  infested  groves. 

Growers  and  packers  of  the  valley  at  first  were  skeptical  of  sterilization  by 
refrigeration,  since  they  had  experimented  with  cold  storage  in  the  past  with  poor 
results.  The  question  of  price  also  entered  very  largely  into  the  situation. 
Fruit  prices  were  consistently  low  throughout  the  season,  and  at  the  time  of  the 
sterilization  requirements  fruit  was  bringing  the  grower  from  20  to  40  cents  per 
box,  hardly  more  than  the  cost  of  sterilization.  There  was  no  market  at  all  for 
the  Duncan  variety  of  grapefruit.  In  spite  of  these  facts,  some  fruit  was  placed 
in  sterilization,  and  as  the  supply  of  fruit  in  the  Texas  markets  diminished,  with 
a  corresponding  increase  in  price,  there  was  a  considerable  movement  from  the 
valley  to  the  sterilization  plants.  In  all,  182  carloads  of  fruit  were  placed  in 
sterilization  in  the  Texas  plants  from  March  5  to  25.  Upon  completion  of  steri- 
lization the  fruit  met  with  a  ready  reception  on  the  markets  at  a  price  that 
netted  the  growers  a  nice  profit  over  what  they  would  have  gotten  had  they  sold 
"on  the  tree."  In  addition  to  the  fruit  sterilized  in  Texas  plants,  32  carloads 
from  infested  groves  were  sterilized  in  St.  Louis  and  Chicago. 

CENSUS    OP   FRUIT   TREES 

For  administrative  purposes  it  is  necessary  to  know  the  number  of  trees  over 
which  it  will  be  necessary  to  maintain  supervision  each  year.  The  number  of 
trees  planted  in  each  district  is  ascertained  yearly  by  the  district  inspector. 
This  information  is  gathered  from  nurserymen,  from  owners  or  caretakers,  or  by 
actual  count  of  the  trees.  During  the  past  season  1,275,586  trees  were  planted 
in  orchard  form.  Of  these,  1,093,030,  or  approximately  86  per  cent,  were  grape- 
fruit, and  174,041,  or  approximately  14  per  cent,  were  oranges.  Miscellaneous 
citrus  amounted  to  only  8,515  trees.  Of  the  total  trees  growing  in  the  valley, 
76  per  cent  are  grapefruit,  21  per  cent  are  oranges,  and  3  per  cent  are  other 
citrus.     Forty-two  per  cent  of  all  the  trees  in  orchard  form  are  of  bearing  age. 

DATE-SCALE  ERADICATION 

The  eradication  project  directed  against  the  date  scale,  Parlatoria  blanchardi, 
was  continued  through  the  year  according  to  the  cooperative  program  of  the 
administration  and  the  States  of  Arizona  and  California.     Inspection  was  carried 


PLANT    QUARANTINE    AND    CONTROL   ADMINISTRATION 


29 


on  over  the  entire  date-growing  area  with  intensive  work  in  the  infested  areas. 
Careful  scouting,  taking  the  section  as  a  unit,  was  carried  on  to  locate  unlisted 
palms.  Clean-up  work  was  continued  in  the  infested  area,  destroying  valueless 
date  palms  and  cleaning  brush  and  removing  superfluous  foliage  from  abandoned 
plantings.  The  acreage  previously  cleaned  was  checked  for  plants  from  seed  or 
parts  of  stumps.      (Table  12.) 

Table   12. — Palm  inspection  and  treatment,  date-scale  eradication  project,  fiscal 

year  1932 


Arizona 

California 

Item 

Phoenix 

district 

Yuma 

district 

Coachella 
Valley 
district 

Imperial 
Valley 
district 

Total 

Palm  inspections ...  .  . ...  .  .     .     . 

24, 822 
0 
0 

38,  574 
0 
0 

241,  232 
0 
2 

41, 366 
6 
11 

345,  994 

6 

Total  infested  properties.  --.-.-.        .     ..     .... 

13 

Date  palms  infested .      ._  .  ..        ■ 

0 
0 
0 

0 

0 
0 

2 
0 
0 

14 
10 
33 

16 

10 

Canary  Island  palms  infested..           .      .... 

33 

Total 

0 

0 

2 

57 

59 

Treatment: 

Dug  out  and  destroyed..      .  .  

0 
0 
0 
0 

0 
0 
0 
0 

1 

1 
0 
0 

10 

37 
3 

11 

8 

Defoliated  and  sprayed  ....      .     . 

37 

3 

Total 

0 

0 

2 

57 

59 

Valueless  palms  dug  out  and  destroyed  in  infested 
areas  (not  included  above)    ...     .           ...... 

0 

0 

2,887 

35 

2,922 

i  A  single  dead  scale  found  on  each  palm. 

Some  scouting  work  was  done  outside  the  regulated  areas  in  California  and 
Arizona,  and  a  survey  of  the  Rio  Grande  Valley  was  made  in  cooperation  with 
the  Texas  Agricultural  Department.  No  Parlatoria  was  found  in  these  outside 
areas. 

COACHELLA    VALLEY 

During  the  past  year  241,232  palm  inspections  were  made.  Two  infested 
palms  were  found  on  2  properties,  as  compared  with  the  77  infested  palms  found 
on  13  properties  during  the  fiscal  year  1931.  No  new  infestation  has  been  found 
in  the  Coachella  Valley  since  May,  1930. 

To  locate  unlisted  palms,  110  sections  were  carefully  scouted.  This  makes 
a  total  of  188  sections  that  have  been  checked  for  unlisted  palms,  all  of  the 
infested  area  and  most  of  the  irrigated  area.  Valueless  date  palms  to  the  number 
of  2,887  were  dug  out  and  destroyed  in  the  infested  area. 

IMPERIAL    VALLEY 

During  the  year  41,366  palm  inspections  were  made  in  the  Imperial  Valley. 
Fourteen  infested  date  palms  were  found  on  7  properties — 4  of  these  old  infesta- 
tions and  3  new — as  compared  with  57  infested  date  palms  on  14  properties — 7 
new  and  7  old  infestations — found  during  the  fiscal  year  1931.  In  addition  to 
the  14  date  palms  found  infested  in  the  fiscal  year  1932,  33  Canary  Island  and 
10  fan  palms  were  found  infested.  No  Parlatoria  scale  was  found  outside  the 
area  originally  designated  as  infested. 

PHOENIX    DISTRICT 

In  the  Salt  River  Valley  of  Arizona,  24,833  palm  inspections  were  made  during 
the  fiscal  year  1932  and  no  scale  was  found.  Scouting  for  unlisted  palms  was 
carried  on  in  594  sections,  part  in  the  irrigation  project  and  part  desert,  and  all 
palms  thereon  given  final  inspection. 
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YUMA    DISTRICT 

In  the  vicinity  of  Yuma,  38,574  palm  inspections  were  made  during  the  fiscal 
year  1932,  and  no  scale  was  found.  In  addition,  230  sections  were  scouted  for 
unlisted  palms,  and  all  palms  found,  listed  or  unlisted,  were  given  their  final 
inspection. 

QUARANTINE  ON  DOMESTIC  NARCISSUS 

For  the  season  of  1931,  the  State  nursery  inspectors  of  the  various  States 
reported  to  the  administration  the  inspection  of  374,265,694  narcissus  bulbs 
grown  in  29  States  and  the  District  of  Columbia.  This  was  an  increase  of  about 
18  per  cent  over  the  figures  for  the  previous  year.  Of  the  total,  228,979,525 
consisted  of  Paper  Whites  and  other  polyanthus  types  of  bulbs  grown  in  the 
Southern  States,  and  145,286,169  consisted  of  bulbs  of  the  hardy  daffodil  types 
grown  in  the  North.  Of  the  polyanthus  types,  201,344,623  were  reported  as 
being  certified  as  uninfested  and  shipped  without  treatment,  while  9,288,490 
were  either  fumigated  or  given  the  hot-water  treatment  and  certified  for  shipment 
on  that  basis.  Of  the  daffodil  types,  28,229,097  were  certified  as  uninfested,  and 
shipment  without  treatment  was  authorized;  and  57,275,487  were  either  fumigated 
or  given  the  hot-water  treatment  and  certified  on  that  basis. 

Infestations  with  eelworms  (Tylenchus  dipsaci  or  Aphelenchus  subtenuis)  were 
reported  in  1931  on  one  or  more  plantings  in  California,  Florida,  Georgia,  Illinois, 
Indiana,  Kentucky,  Michigan,  Missouri,  New  Jersey,  New  York,  North  Caro- 
lina, Oregon,  Tennessee,  Virginia,  Washington,  and  Wisconsin.  In  addition  to 
the  records  for  the  year  1931,  eelworms  had  been  reported  on  properties  in  Ala- 
bama, Kansas,  Mississippi,  Ohio,  Rhode  Island,  South  Carolina,  Texas,  and 
Utah.  Some  of  these  properties  have  not  since  been  reported  as  inspected,  and 
infestation  may  possibly  still  be  persisting  in  them. 

The  greater  bulb  fly  (Merodon  equestris)  was  reported  in  California,  Illinois, 
New  York,  North  Carolina,  Oregon,  and  Washington.  It  has  also  been  found 
in  previous  years  in  Ohio,  Rhode  Island,  Utah,  and  Virginia. 

Lesser  bulb  flies  (Eumerus  spp.)  were  reported  from  California,  Georgia, 
Illinois,  Maryland,  Michigan,  New  Jersey,  New  York,  North  Carolina,  Ohio, 
Oregon,  Pennsylvania,  Tennessee,  Virginia,  and  Washington.  They  have  also 
been  reported  in  previous  years  in  narcissus  plantings  in  Kansas,  Minnesota, 
Rhode  Island,  and  Wisconsin. 

Detailed  information  as  to  the  number  of  plantings  and  bulbs  and  the  extent 
of  treatment  in  the  individual  States  is  given  in  Circular  PQCA-332,  issued  by 
the  administration  on  March  22,  1932. 

On  March  28,  1932,  a  public  conference  was  held  by  the  administration  at 
which  consideration  was  given  to  the  possible  withdrawal  of  the  department  from 
the  certification  of  narcissus  bulbs  for  interstate  movement  and  the  transfer  to 
the  State  nursery-inspection  organizations  of  the  full  responsibility  for  the  inspec- 
tion of  domestic-grown  narcissus.  The  growers  and  other  representatives  of  the 
leading  bulb-growing  States  were  almost  unanimous  in  asking  the  department 
to  continue  Federal  supervision  of  narcissus  inspection  in  the  interest  of  uni- 
formity and  of  better  protection  to  certain  uninfested  bulb-growing  areas  from 
pest  introduction.  On  May  25,  the  Secretary  of  Agriculture  announced  his 
decision  to  continue  the  Federal  regulations  on  the  movement  of  narcissus  bulbs 
in  the  United  States.  An  amendment  issued  in  connection  with  the  announce- 
ment removed  lesser  bulb  flies  from  consideration  in  granting  Federal  permits 
for  interstate  shipments.  Quarantine  measures  had  proved  unsatisfactory  for 
preventing  the  spread  of  the  lesser  bulb  flies  as  under  some  conditions  these 
insects  work  inside  the  bulbs  where  gas  does  not  penetrate  completely  and  fumi- 
gation is  therefore  not  fully  successful  in  eliminating  infestation.  Under  another 
change,  States  were  authorized  to  require  special  additional  protection  for  desig- 
nated narcissus-producing  areas  if  such  protection  is  felt  to  be  needed.  The 
specific  designation  of  treatment  methods  was  removed  from  the  quarantine 
regulations  and  is  being  issued  in  the  form  of  administrative  instructions.  These 
instructions  '"nclude  limited  changes  in  fumigation  dosages  and  treatment 
procedure. 

BLACK  STEM  RUST  QUARANTINE 

A  revision  of  the  black  stem  rust  quarantine  regulations  became  effective 
August  1,  1931,  under  which  Federal  permits  are  required  for  all  shipments  of 
barberry  and  Mahonia  transported  into  or  between  13  North  Central  States 
which  have  been  engaged  for  a  number  of  years  in  a  barberry-eradication  cam- 
paign for  the  protection  of  grain  against  black  stem  rust  infection.     In  advance 
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of  the  date  on  which  the  revision  became  effective,  application  blanks  were  dis- 
tributed to  such  nurseries  in  the  United  States  as  were  known  or  believed  to  be 
interested  in  such  shipments.  Applications  were  promptly  received  from  31 
such  nurseries,  and  with  the  cooperation  of  the  Bureau  of  Plant  Industry  their 
premises  were  checked  to  ascertain  whether  the  concerns  named  grew  and  handled 
only  such  species  of  barberry  and  Mahonia  as  were  immune  or  resistant  to  black 
stem  rust  infection.  As  a  result  of  the  inspection,  permits  were  issued  to  20 
firms  most  of  whom  desired  to  ship  Mahonia  aquifolium  (a  resistant  species)  into 
or  between  the  protected  States.  Later  in  the  fiscal  year,  as  the  result  of  a 
special  inspection,  one  additional  permit  was  issued  for  this  purpose. 

Most  of  the  violations  of  the  black  stem  rust  quarantine  intercepted  at  transit 
inspection  points  consisted  of  shipments  of  various  native  species  of  Mahonia 
growing  in  the  Pacific  Northwest.  Thirty-eight  shipments  were  intercepted 
during  the  fiscal  year,  all  but  five  of  which  were  discovered  by  transit  inspectors 
at  Seattle  and  Spokane,  Wash.,  and  Portland,  Oreg.  In  most  cases,  the  shippers 
were  persons  not  commercially  engaged  in  plant  production  and  unaware  of  the 
quarantine. 

According  to  the  Bureau  of  Plant  Industry,  the  protected  States  in  coopera- 
tion with  that  bureau  destroyed  176,582  barberry  bushes,  seedlings,  and  sprouts 
during  the  calendar  year  1931,  making  a  total  of  nearly  18,500,000  since  the  bar- 
berry-eradication campaign  was  started  in  the  spring  of  1918.  The  States  in 
which  this  work  is  being  carried  on  are  Colorado,  Illinois,  Indiana,  Iowa,  Michigan, 
Minnesota,  Montana,  Nebraska,  North  Dakota,  Ohio,  South  Dakota,  Wisconsin, 
and  Wyoming. 

PHONY  PEACH  DISEASE  QUARANTINE  ENFORCEMENT 

As  stated  in  previous  reports,  the  phony  peach  disease  is  a  communicable 
disease  of  peach  and  other  trees  characterized  by  stunting  of  the  trees,  reduction 
of  the  crop,  and  certain  other  symptoms.  Some  years  ago  it  became  established 
in  Georgia  and  upon  discovery  of  its  communicable  nature,  the  State  and  Federal 
Governments  undertook  an  eradication  campaign.  During  the  past  two  years, 
the  disease  has  also  been  found  in  Alabama,  Arkansas,  Florida,  Illinois,  Louisiana, 
Mississippi,  North  Carolina,  South  Carolina,  Tennessee,  and  Texas. 

In  view  of  these  outside  findings  the  phony  peach  disease  quarantine  regula- 
tions were  revised,  effective  November  30,  1931,  to  extend  the  requirements  to 
cover  the  additional  States  in  which  infection  has  been  discovered.  The  effect 
of  the  revision  was  to  require  Federal  permits  for  all  peach  and  nectarine  trees 
and  roots  shipped  interstate  from  the  States  named  or  such  parts  of  the  States 
as  were  known  to  be  infected. 

An  important  development  during  the  year  consisted  of  the  discovery  by  a 
pathologist  of  the  Bureau  of  Plant  Industry  of  the  department  that  a  quick, 
simple,  and  apparently  certain  test  could  be  used  to  determine  the  presence  of 
phony  peach  disease  in  suspected  trees.  Heretofore  the  diagnosis  of  infected 
trees  had  depended  entirely  on  leaf  symptoms  and,  to  a  large  extent,  on  the 
judgment  of  those  experienced  with  the  disease.  In  doubtful  cases,  particular^ 
if  the  suspected  tree  was  found  during  the  time  of  the  year  when  it  was  not  in 
leaf,  it  was  necessan^  to  wait  for  the  symptoms  to  develop  more  definitely.  The 
new  test  gives  workers  on  this  disease  an  opportunity  to  diagnose  suspected  cases 
during  all  seasons  of  the  year  and  to  make  such  determination  promptly.  The 
test  is  made  by  putting  small  sections  of  roots  from  a  suspected  tree  from  which 
the  bark  has  been  stripped  into  a  solution  of  hydrochloric  acid  and  alcohol. 
Infected  specimens  show  purple  spots  upon  the  cross  sections  almost  immediately. 

The  new  test  has  been  of  particular  value  in  connection  with  the  enforcement 
of  the  quarantine  regulations.  Federal  permits  authorizing  interstate  shipment 
are  issued  only  for  peach  trees  that  have  been  produced  in  a  nursery  within  which 
and  within  1  mile  of  which  infection  of  the  phony  peach  disease  is  not  known  to 
have  existed  for  at  least  two  years  prior  to  the  proposed  date  of  shipment.  In  a 
number  of  cases  where  the  issuance  of  a  Federal  permit  depended  on  the  definite 
diagnosis  of  only  one  or  two  trees  in  the  vicinity  of  the  nursery,  the  definite 
diagnostic  test  was  of  real  value. 

In  addition  to  nursery  inspection,  the  administration  checks  on  the  interstate 
movement  of  peach  and  nectarine  nursery  stock  through  important  distribution 
points  within  and  at  the  border  of  the  regulated  areas.  It  will  be  observed  from 
Table  14  that  54  shipments  were  intercepted  moving  in  violation  of  the  phony 
peach  disease  regulations.  These  shipments  were  turned  back  and  the  shippers 
informed  concerning  the  Federal  requirements.  Four  additional  shipments, 
moving  in  violation  of  the  Federal  regulations,  were  intercepted  by  collaborating 
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State  officers.  For  the  nursery  stock  shipping  season  of  1931-32,  Federal  per- 
mits were  issued  to  9  nurseries  in  Alabama,  1  in  Arkansas,  8  in  Georgia,  12  in 
Tennessee,  and  21  in  Texas.  In  addition,  22  permits  were  issued  to  dealers  who 
handled  either  peach  nursery  stock  produced  by  the  certified  growers  or  stock 
grown  outside  the  infected  area. 

WOODGATE  RUST  QUARANTINE 

This  quarantine  is  established  to  prevent  the  spread  of  the  Woodgate  rust,  a 
disease  which  produces  galls  and  causes  serious  injury  to  Scotch  and  other  hard 
pines.  No  spread  of  the  disease  outside  of  the  area  already  known  to  be  infected, 
consisting  of  10  counties  in  northern  New  York,  has  been  reported,  and  no  viola- 
tions of  the  quarantine  have  been  intercepted. 

WHITE-PINE  BLISTER  RUST  QUARANTINE  ENFORCEMENT 

During  the  latter  part  of  the  summer  of  1931,  the  white-pine  blister  rust  was 
discovered  in  Iowa,  Maryland,  Ohio,  Virginia,  and  West  Virginia.  On  March 
26,  1932,  a  hearing  was  held  to  consider  the  possible  extension  of  the  quarantine 
restrictions  to  the  five  States  named  and  of  restricting  accordingly  the  interstate 
movement  of  5-leafed  pines  and  currant  and  gooseberry  plants  from  those  States. 
As  an  alternative,  consideration  was  also  given  to  modifying  or  revoking  the 
Federal  domestic  quarantine  on  account  of  this  disease. 

Sentiment  expressed  at  the  hearing  was  almost  unanimously  in  favor  of  the 
continuance  of  the  Federal  quarantine  on  the  subject.  Representatives  of  a 
large  number  of  States  and  of  many  commercial  interests  were  in  attendance, 
and  the  belief  was  expressed  by  both  groups  that  the  spread  of  the  disease  into 
uninfected  areas  could  be  delayed  more  successfully  under  Federal  restrictions 
than  under  State  control,  and  that  a  uniform  group  of  regulations  was  preferable 
to  a  variety  of  State  restrictions  on  the  subject. 

Subsequent  to  the  hearing,  the  administration  has  been  in  correspondence 
with  the  plant  quarantine  officers  of  the  various  States  as  to  how  the  blister  rust 
quarantine  regulations  could  be  simplified  in  a  manner  to  meet  the  particular 
needs  of  the  different  sections  of  the  country  without  involving  increase  of  risk 
of  spread  of  the  rust.  At  the  close  of  the  fiscal  year,  replies  had  been  received 
from  most  States,  and  a  revision  of  the  quarantine  regulations  taking  the  new 
situation  into  consideration  was  in  process  of  being  drafted. 

Under  the  requirements  which  have  been  in  effect  during  recent  years,  nurseries 
desiring  to  ship  5-leafed  pines  from  such  generally  infected  States  as  the  New 
England  States,  New  York,  Washington,  Oregon  or  Idaho  into  more  lightly 
infected  States  are  required  to  grow  the  trees  from  seed  in  a  location  within  1  mile 
of  which  there  have  existed  no  European  black  currant  plants,  and  within  1,500 
feet  of  which  there  have  existed  no  currant  or  gooseberry  plants  of  any  size  or 
variety  which  in  the  judgment  of  the  inspector  would  involve  risk  of  spread  of 
the  white-pine  blister  rust.  Under  these  regulations,  2  nurseries  held  permits 
during  the  fiscal  year;  1  of  these  was  located  in  Vermont  and  the  other  in  New 
York.  In  addition,  tentative  approval  for  the  planting  of  seed  with  the  expecta- 
tion that  permits  would  be  issued  as  soon  as  the  trees  were  large  enough  for  ship- 
ment, was  given  to  2  nurseries  in  Connecticut,  1  in  Idaho,  and  1  in  the  State  of 
Washington.  As  the  destruction  of  currant  and  gooseberry  plants  around  nurser- 
ies to  the  extent  necessary  fully  to  protect  the  5-leafed  pine  stocks  is  a  somewhat 
slow  and  laborious  undertaking,  the  premises  of  most  applicants  have  thus  far 
been  found  not  to  comply  with  the  requirements  in  full,  and  it  has  not  been  pos- 
sible to  issue  permits  to  the  owners  of  such  premises. 

As  will  be  seen  from  the  transit-inspection  table  on  a  later  page,  266  ship- 
ments of  nursery  stock  moving  by  mail,  express,  or  freight  were  intercepted 
during  the  year  as  moving  in  violation  of  the  blister  rust  quarantine  regulations; 
These  were  in  practically  all  cases  returned  to  the  consignors. 

TRANSIT  INSPECTION 

The  transit-inspection  project  consists  of  the  checking  of  mail,  express,  and 
freight  shipments  moving  through  important  distribution  points  in  the  United 
States,  as  to  compliance  with  Federal  plant  quarantines,  in  order  to  be  sure  that 
shipments  of  quarantined  products  are  not  carrying  insect  pests  and  plant  dis- 
eases to  uninfested  localities.  A  synopsis  of  the  work  is  given  in  Tables  13  and 
14.     As  will  be  seen  from  Table  14,  the  number  of  shipments  found  moving  in 
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violation  of  such  quarantines  and  turned  back  to  the  shippers  on  that  account 
totalled  2,981  during  the  year.  The  information  given  in  this  table  includes  any 
interceptions  of  this  type  made  by  inspectors  employed  on  other  projects  working 
in  direct  cooperation  with  the  transit  inspectors,  but  does  not  include  reports 
from  State  inspectors  which  showed  the  interception  at  destination  of  112  ship- 
ments moving  in  violation  of  quarantines  numbered  43,  45,  48,  53,  62,  and  63. 
The  information,  further,  does  not  cover  the  report  of  Federal  employees  not 
working  in  direct  touch  with  the  transit-inspection  project;  such  reports  showed 
2  shipments  by  rail  and  53  by  boat,  transported  in  violation  of  quarantines  Nos. 
63  and  48,  respectively. 

Table  13. — Shipments  of  nursery  stock  and  other  plants  and  plant  products  inspected 
in  transit  during  the  fiscal  year  1932 


Packages 

Carloads  of 

nursery 

stock  and 

livestock 

cars 

Station 

Parcel  post 

Express 

Freight 

Total 

Trucks 

201 
2,581 

310 

3,869 

990 

91,  645 

99 

35,  066 

553 

16,  949 

450 

2,168 

168 

2,0S1 

49,  613 

1,684 

5,857 

46,  837 

63,  375 

10,  069 

51 

8,00S 

11,744 

1,120 

3,790 

1,  230 

2,783 

31, 180 

2,789 

6,510 

27 
259 
219 

2,903 

10 

3,076 

16 

528 

148 

248 

29 

692 

2,095 

347 

1,085 

6,076 

5.906 

2,768 

16 

218 

12, 183 

484 

419 

70 

550 

312 

98 

311 

538 

6,  709. 

1,209 

174,  782 

109 

249,  909 

569 

6S,  090 

598 

3,030 

6,849 

3,246 

292,  359 

3,908 

31,  296 

268, 158 

186,  615 

37, 153 

67 

27,  567 

76,  868 

1,604 

24, 109 

1,300 

74, 162 

87,611 

2,942 

13,  206 

80,234 

75 

211,  767 
56,~6l3~ 

7,919 

Hamlet,  N.  C 

.-  -  - 

614 

6,652 

473 

240,  651 

1,877 

24,354 

215,  245 

117,334 

24,  316 

New  York --...- 

334 

14 

19,  341 
52,  941 

19,"900~ 

19 
45 

Salisbury  and  Spencer,  X.  C 

Seattle 

70,  829 

56, 119 

55 

6,385 

2 

14 

7    

Washington 

4  I 

Total 

1,  202,  482 

400,  988 

41,  093 

1,  644,  563 

514  1      7,919 
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FOREIGN-PLANT  QUARANTINES 

The  22  foreign-plant  quarantines  and  regulatory  orders  of  the  department 
prohibiting  or  restricting  the  entry  of  various  plants  and  plant  products  into  the 
United  States  are  enforced  through  the  Division  of  Foreign  Plant  Quarantines 
by  inspectors  and  collaborators  stationed  at  the  more  important  ports  of  entry 
and  foreign-mail-distributing  points,  and  working  in  close  cooperation  with  em- 
ployees of  other  Government  departments.  Detailed  information  on  these 
quarantines  and  orders  is  available  in  other  publications  and  is  therefore  omitted. 

In  succeeding  sections  explanations  of  enforcement  activities  in  connection 
with  these  quarantines  and  orders  are  given  in  more  detail  and  are  accompanied 
by  tables  presenting  in  condensed  form  records  which  indicate  the  scope  of  the 
work  or  which  summarize  its  results. 

RECORDS  OF  IMPORTS  OF  RESTRICTED  PLANTS  AND  PLANT  PRODUCTS 

Under  the  various  foreign  quarantines  certain  plants  and  plant  products  are 
restricted  as  to  entry,  are  subject  to  inspection  and,  if  necessary,  disinfection,  for 
the  purpose  of  excluding  plant  diseases  and  inspect  pests.  Among  such  restricted 
plants  and  plant  products  are  nursery  stock,  plants,  bulbs,  and  seeds;  fruits  and 
vegetables;  grains  from  certain  countries;  cotton,  cotton  waste,  cotton  wrappings 
(bagging),  and  cottonseed  products;  also  cottonseed,  seed  cotton,  and  cottonseed 
hulls  from  the  Imperial  Valley,  Lower  California,  Mexico.  A  record  of  the 
importation  of  the  products  inspected  by  inspectors  of  the  administration  and, 
if  necessary,  treated  under  their  supervision,  is  given. 

IMPORTATIONS  OF  NURSERY  STOCK,  PLANTS,  BULBS,  AND  SEEDS 

The  importations  recorded  in  Tables  15  to  18,  inclusive,  are  entered  under 
regulation  3  of  quarantine  No.  37,  under  permits  that  are  valid  until  revoked  and 
that  do  not  limit  the  quantity  that  may  be  imported.  The  restrictions  under  this 
regulation  are  intended  merely  to  afford  opportunity  to  inspect  and,  if  necessary, 
to  safeguard  the  products  as  they  are  entered.  Table  15  records  the  number  of 
importations  of  fruit  and  nut  cuttings  and  scions  and  rose  stocks  inspected  and, 
if  necessary,  safeguarded,  during  the  fiscal  year  1932.  This  table  also  shows  the 
total  number  of  such  importations  similarly  handled  during  the  fiscal  year  1931. 
A  record  of  certain  bulbs  entered  under  permit  subject  to  inspection  and  treat- 
ment is  furnished  in  Table  16.  Table  17  records  the  number  of  various  kinds  of 
bulbs  entered  under  permit  for  the  preceding  eight  years.  Table  18  shows  the 
number  of  pounds  of  tree  seeds  imported  under  permit  for  the  fiscal  year  1932 
and  the  countries  of  origin  of  such  seeds. 

In  addition  to  the  foregoing  there  was  imported  from  Canada  under  regulation 
15,  quarantine  No.  37,  a  total  of  190,408  bulbs,  plants,  trees,  and  cuttings,  as 
compared  with  477,752  during  the  fiscal  year  1931. 

To  authorize  the  importation  of  this  material  605  permits  were  issued  during 
the  fiscal  year  1932,  as  compared  with  the  498  issued  during  the  fiscal  year  1931. 
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Table  15. — Importation  of  fruit  and  nut  cuttings  and  scions,  and  of  rose  stocks- 
under  regulation  8,   quarantine   No.   37,  from  countries   indicated,  fiscal  year 

[Figures  indicate  number  of  plants] 


Kind  of  stocks,  cuttings, 
and  scions 

03 
03 

a 

03 

O 

c3[S3 

o 

03 

s 

o 

03 

**  03 

0 

03 

O 

6  03 
O   03 

So 
O  w 

C 
_o3 
be 

a 

© 

0 
03 

>> 

c 

o3 

o 

03 

a 

3 

88 

214 

12 

56 

10 

Cherry    

110 

5 

34 

400 

200 

Nut    -               .__-____-__-— 

67 
26 

22 

200 

Plum 

6 
1,  303,  650 

40 
1,  010,  600 

6 

17,  000 

Total  i      

187 

56 

5 

200 

10 

34 

1,  303,  870 

1,  011,  074 

17, 110 

200 

c 

03 

>? 
"3 

®    W 

c 

O 

73 
03 

O 

o 
02 

O"3 

.2    :"C 

o.S 

blj  > 

s 

Total 

1932 

1931 

3 

305 

12 

66 

120 

119 

1,288 

1 

508 

36 

Cherry 

2 
93 

540 

1 

8 
26 
13 

4, 193,  520 

Fig 

541 

96 

825 

4 

Nut 

55 

122 

13,  560 

Olive 

24 

13 

48 

700 

46 

19 

9,  522,  296 

18 

500 

399 

Plum 

567,  282 

12 

7 

T 

7,  166,  040 

25,  000 

13, 172,  482 

241 

Total  i       

96 

651 

7,166,040 

55 

25,  000 

500 

54 

9,  525, 142 

17,  949,  460 

i  In  addition,  the  following  cuttings  were  imported  into  Puerto  Rico-  4  pineapple  slips  from  Brazil,  25 
fig  cuttings  from  Spain,  and  1  box  of  sugarcane  cuttings  from  Peru. 


Table  16. — Importation  of  bulbs  under  regulation  8,  quarantine  ATo.   87,  from 
countries  indicated,  fiscal  year  1982 

[Figures  indicate  number  of  bulbs] 


Bulbs 

Austria 

Azores 

Belgian 
Congo 

Belgium 

Bermuda 

Canada 

China 

Denmark 

45 

59,  000 

10 

5 

11 

3 

Lily  L-  

1,750 

18 

19 

623,  552 

24 

37 

17,  880 

Scilla 

7 

Tulip 

1,053 

10 

Total 

45 

1,750 

18 

19 

623,  552 

1,088 

17,917 

59,  035 

1  Including  900  lily  bulbs  imported  into  Hawaii  from  Japan. 

2  The  order  of  the  Acting  Secretary  of  Agriculture  of  Oct.  31,  1928,  authorizes  the  importation  of  thp  Chi- 
nese sacred  lily  (Narcissus  tazetta  var.  oriental-is)  into  Hawaii  for  local  use  and  distribution  under  permit 
and  subject  to  inspection,  but  free  from  the  restrictions  of  quarantine  37. 
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Table   16. — Importation   of  bulbs   under  regulation  3,   quarantine  No.  37,  from 
countries  indicated,  fiscal  year  1932 — Continued 


Bulbs 

England 

France 

Germany 

India 

Italy 

Japan 

Mexico 

Nether- 
lands 

Chionodoxa  - 

180 

5,152 

5,216 

12 

54 

10,  500 

120 

112 

4,260 

39 

172 

2,603 

518,  705 

14,  652,  750 

79 

1,  298,  870 

8,  796,  239 

Eranthis..  . 

186,  613 

Fritillaria 

~~~64~5(J6~ 
512,  782 

1 

136,  997 

720,  911 

Hyacinth . 

15 

18,  847,  929 

326,  381 

JLilv  i 

1,  094,  247 

11,  465 

681 

7,037 

15,  116,  966 

15 

508,  454 

1,  360,  879 

P  cilia 

1,  618,  264 

Tulip 

128, 125 

80 

5,500 

1,200 

125,  243,  082 

Total 

28,  420 

1,  799,  654 

14,  664,  390 

681 

12,  537 

15,  118, 166 

15 

159,  563,  324 

Bulbs 

Philip- 
pine 
Islands 

Portugal 

Russia 

Scotland 

Southern 
Rhodesia 

Turkey 

Union  of 
South 
Africa 

Total 

518,  885 

16,  015,  817 

48 

8,  801,  592 
186,  630 

Fritillaria- 

137,  052 

5,  000 

800,  922 

19,  360,  849 

100 

114 

83 

326,  790 

Lilvi... 

416 

1,300 

13 

100 

17,  370,  254 

1,  361,  018 

17,880 

Scilla    

136 

60 

1,  618,  579 

Tulip 

125,  381,  713 

Total 

416 

100 

1,300 

357 

114 

5,000 

83 

191,  897,  981 

1  Including  300  lily  bulbs  imported  into  Hawaii  from  Japan. 

2  The  order  of  the  Acting  Secretary  of  Agriculture  of  Oct.  31,  1928,  authorizes  the  importation  of  the 
Chinese  sacred  lily  (Narcissus  tazetta  var.  orientalis)  into  Hawaii  for  local  use  and  distribution  under 
permit  and  subject  to  inspection,  but  free  from  the  restrictions  of  quarantine  37. 


Table  17. — Summary  of  bulb  importations  under  regulation  3,  quarantine  No.  37, 
for  fiscal  years  1925-1932 

[Figures  indicate  number  of  bulbs] 


Bulbs 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

Chionodoxa.. 
Convallaria.. 
Crocus 

Eranthis 

Fritillaria 

Galanthus 

Hyacinth 

465, 422 

18,980,311 

10, 624,  670 

152,  787 

104,  483 

895,  003 

27,  947,  261 

371,  983 

11,  207,  559 

906,  259 

106,  314,  049 

1,  742,  514 

96,  290,  452 

839,  637 
20,  543,  785 
10,  898,  968 

214, 173 

209,  543 

1, 128,  335 

23,  682,  560 

545,  278 
16,  031,  090 

1,  404,  573 
142,  384, 199 

2,  012,  750 
106,  849,  572 

466,  872 

20,  558,  460 

9,  969,  070 

144, 150 

125,  688 

844,  544 

23,  711, 178 

529,  404 

16,  228,  762 

993,  339 

(2) 

1,  553,  313 

129,  681,  036 

11,112 

439, 075 

24,  738,  880 

8,  775, 467 

135, 842 

111,  778 

662,  989 

22, 127,  888 

704,644 

19,  917,  477 

1, 150,  220 

(2) 
1,  341,  685 
161,  940,  818 

487, 228 

23,  087, 167 

9,  886,  546 

143,  592 

115,  658 

718, 130 

21, 450,  547 

827, 154 

21,  453,  024 

1,  639,  982 

(2) 
1,  436,  988 
191,  959, 162 

476, 422 

23,  661,  236 

8,  075,  439 

188,  611 

122,  699 

751,  523 

20,  255,  057 

461,  252 

20,  737,  428 

1,  473,  455 

(2) 
1,  544,  889 
163,  604,  912 

548, 465 

17,  273,  064 

9,  033,  346 

186,  516 

166, 174 

918,  613 

21,  759,  225 

368,  982 

19,561,911 

1,  523,  243 

(2) 
1,  699, 123 
153,  868,  063 

518,  885 

16,015,817 

8, 801,  592 

186,  630 

137,  052 

800,  922 

19,  360,  849 

326,  790 

Lily  i 

Muscari 

Narcissus  1... 

Scilla..-  .  ... 

17,  370,  254 

1,  361,  018 

17,880 

1,  618,  579 

Tulip.. _ 

125,  381,  713 

Total.  _ 

276,  002,  753 

326,  744,  463 

204,  816,  928 

242,  046,  763 

273,  205, 178 

241,  352,  923 

226,  906,  725 

191,897,981 

1  This  table  includes  900  lily  bulbs  and  17,880  Narcissus  tazetta  bulbs  imported  into  Hawaii  during  the 
fiscal  year  1932. 

2  Imported  under  regulation  14,  quarantine  No.  37,  since  Jan.  1,  1926. 
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Table  18. — Importation  of  tree  seeds  under  regulation  3,  quarantine  Xo.  37 

year  1932 

[Figures  indicate  number  of  pounds] 


fiscal 


Country  of  origin 

© 
P. 
P. 

< 

-_ 

"E 

03 

§ 

pq 

1 

© 

a 
O 

o 

3 
© 

B 

s 
= 

1 

5 

© 

© 

c 
'3 

© 

1 

© 
| 

© 

© 

"3 

O 

255 

3,895 
27 

150 

92    .... 

100 

IS 

"23" 

4,401 

19,  250 

423 

19,200 

273 

1 

Brazil..  .       

......... 

British  Guiana        1 

1 

Canada .   .  1 

1,245 

1,245 

i 

1 

5 
1 
5 

i    __ 

2 

8 

1 

Cevlon ! 

1 

3 
4 

9 

Chile 

4 

China 1     _ 

505 

.... 

137 
12 

136 

778 

Cuba 

12 

1,477 

429 

19 

7 

3 

585 

4,083 

42 

1 

1,477 

2 



10 

.... 

441 

Egypt- 

19 

Eneland 

7 

Finland . 

3 

5,751 

— - 

5 

5,833 
341 

35 

693 

1 

12,  903 

66 

.... 

4,490 

Guam.. 

2 

44 

1 

Honduras j  ...     . 

1 

16 

..... 

17 

India | 

35 

844 

4,149 

1 

14 

71 

57 

25 

2 

5 

2 
.... 

37 

Italv 1 1      . 

20 

1 

500 

"¥ 

2 

113 

1,366 

Japan 1 

?, 

.... 

92 

2 

540 

55 

21 

4,977 

2 

Java.  ..  .                    

14 

Manchuria ..  .. 

113 

10 

.... 

194 

Mexico ! . 

20 

Netherlands ' 

94 

119 

Xew  Zealand !  .. 

2 

Norwav j  .     ... 

5 

Panama.  '•  . 

2 

2 

Peru.    . 

1 
4 
2 

1 

Philippine  Islands. 
Puerto  Rico 

30 

4 

38 

2 

Eussia '■ .. 

5 
175 

5 

175 

8 

50 

117 

8 

50 

Trinidad  . 

16 

3 

1 

127 

Union    of    South  1 
Africa J _ 

17 

Total  i 

5,794 

2 

25     6,450     597       2 

20,  479 

17,  562 

953 

22 

600 

2 

219 

45 

52,  752 

1  In  addition,  263  small  packages  of  miscellaneous  seeds  were  imported  into  the  continental  United  States 
from  various  countries.  The  following  were  imported  into  Puerto  Rico:  From  Germany,  18  tubes  orchid 
seedlings;  from  Guadeloupe,  250  pounds  of  tree  seeds;  from  Venezuela,  50  pounds  and  238  bags  of  tree 
seeds;  from  Virgin  Islands,  40  pounds  of  tree  seeds;  and  the  following  were  imported  into  Hawaii:  828 
pounds  and  5  packets  of  nut  and  palm  seeds,  193  pounds  and  11  packets  ornamental  and  tree  seeds,  1  packet 
pear  seeds,  1  packet  persimmon  seeds,  and  1  pound  and  1  packet  of  plum  seeds  from  American  Samoa, 
Australia,  Canal  Zone,  Ceylon,  China,  Colombia,  Cook  Islands,  Cuba,  Fiji,  France,  French  Indo-China, 
Germany,  Guam,  India,  Japan.  Xew  Zealand,  Norfolk  Island,  Philippine  Islands,  Puerto  Rico,  Russia, 
Straits  Settlements,  and  Union  of  South  Africa. 


The  record  of  entry  under  special  permits  issued  under  the  provisions  of  regula- 
tion 14  of  quarantine  Xo.  37  for  the  purpose  of  keeping  the  country  supplied  with 
new,  improved,  or  unavailable  varieties  and  necessary  propagating  stock  and  for 
experimental,  educational,  or  scientific  purposes  is  given  in  Table  19. 
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Table  19. — Special-permit  importations,  fiscal  year  1932,  with  combined  total  for 

fiscal  years  1920-1932 


Fiscal  year  1932 

Total  for  fiscal  years,  1920-1932  « 

Class  of  plants 

Permits  issued 

Importations 
under  permits 

Permits  issued 

Importations 
under  permits 

Num- 
ber 

Quantity 
authorized 

Num- 
ber 

Quantity 
imported 

Num- 
ber 

Quantity 
authorized 

Num- 
ber 

Quantity 
imported 

Dahlia 

51 
108 

106 
91 
128 

191 
33 
102 

27 

183 

161 
359 

1,977 
112,  262 

2,  045,  432 

3,643 

3,  856,  007 

13,  530 
3,286 
18,  612 

1,354 

59,  503 

102,  430 
59,  236 

47 
101 

80 
91 
114 
171 
34 
118 

19 

56 

137 
326 

1,813 
76, 455 

1,  641,  500 
13,  213 
1,  639, 186 
12,  967 
3,720 
8,975 

1,042 
37, 165 

71, 597 
39,  919 

771 
1,878 

1,535 

1,515 
1,331 
1,854 
1,230 
1,371 

187 
1,627 

1,731 
2,350 

56, 213 
50,  691,  676 

52,  489,  806 

291,  830 

162,  859,  059 

225,  733 

1,  397,  702 

265,  698 

19,  314 
4,  841,  544 

12,  942,  390 
3,  932,  079 

660 
1,582 

1,281 
1,332 
1,097 
1,654 
1,010 
1,213 

127 
1,219 

1,496 
1,905 

40,  412 

28,  644,  517 

Iris: 

Bulbous 

37,  398,  875 

Rhizomatous 

157,  648 
78, 143,  697 

Orchid 

174,  881 

Peony . 

683,  500 

Rose .-- 

188,  053 

Fruit   (trees  and  small 

9,084 

3,  010,  575 
6,  760, 112 

Miscellaneous  bulbs, 
roots,  etc 

2,  244,  912 

Total  

6,  277,  272 

3,  547,  552 

290,  013,  044 

157,  456,  266 

1  Totals  for  Hawaii  included  for  fiscal  years  1931  and  1932  only. 

Note. — The  disparity  in  the  number  of  bulbs,  plants,  etc.,  imported,  as  compared  with  the  number  au- 
thorized entry,  may  be  explained  by  the  fact  that  permits  for  some  classes  of  plants,  particularly  narcissus 
and  bulbous  iris,  are  usually  issued  during  one  fiscal  year  and  the  importations  made  during  the  following 
fiscal  year. 

During  the  year,  1,322  special  permits  were  issued  authorizing  the  entry  of 
6,277,272  plants,  bulbs,  etc.  A  total  of  3,547,552  plants,  bulbs,  etc.,  were  im- 
ported under  1,197  permits,  as  compared  with  10,121,457  in  1931.  Importations 
of  narcissus  were  5,333,950  bulbs  less,  and  those  of  bulbous  iris  were  1,316,229 
bulbs  less  than  in  1931.  The  total  importations  of  dahlias,  peonies,  and  roses 
were  5,929  less,  but  the  total  importations  of  gladiolus,  rhizomatous  iris,  orcnids, 
fruits  (trees  and  small  fruits),  herbaceous,  miscellaneous  bulbs,  roots,  etc.,  and 
ornamentals  were  82,203  greater  than  for  these  classes  of  plants  in  1931,  the  great- 
est rate  of  increase  occurring  in  rhizomatous  iris.  A  summary  of  special  permits 
issued  during  the  entire  period  of  the  quarantine  to  date  is  given  in  Table  20. 
That  the  gradual  reduction  of  imports  to  the  basic  minimum  needs  of  the  country 
is  being  steadily  accomplished  is  indicated  by  a  study  of  this  table.  A  comparison 
of  records  for  1927  with  those  for  1932  shows  that  in  1927  only  43  per  cent  of  the 
importations  were  authorized  to  come  forward  by  mail,  whereas  in  1932,  60  per 
cent  were  so  authorized. 

Table  20. — Special-permit  importations,  yearly  totals  for  fiscal  years  1920-1932 


Fiscal  year 

Permits  issued 

Importations  under 
permits 

Number 

Quantity 
authorized 

Number 

Quantity 
imported 

1920  .      .    . 

311 

622 
750 
897 
1,107 
1,235 
1,445 
1,453 
1,602 
1,353 
1,300 
1,425 
1,322 

10, 752,  844 
13,  965,  013 
9,  573, 199 
15, 175,  003 

15,  381,  621 
9,  517,  913 

80,  982,  954 
54, 006,  343 
37,  953,  209 

16,  979,  528 
11,  217,  094 

8,  231,  051 
6,  277,  272 

171 

411 

518 

719 

862 

1,087 

1,200 

1,256 

1,357 

1,348 

1,064 

1,302 

1,197 

3,  484,  195 

1921 

8, 132,  634 

1922 

3,  344,  026 

1923-.- 

10,  357.  406 

1924 

12,  561,  306 

1925 

8,  575, 129 

1926 '. 

6, 021,  508 

1927 

46,  624,  587 

1928 

24,  643,  420 

1929 

17,  971,  647 

1930  ..                                                         

2,  071,  399 

1931  i 

10, 121,  457 

1932  i— 

3,  547,  552 

Total  i 

14,  822 

290,  013,  044 

12,  492 

157,  456,  266 

1  Totals  for  Hawaii  included  for  fiscal  years  1931  and  1932  only. 

Note.— The  disparity  in  the  number  of  bulbs,  plants,  etc.,  imported,  as  compared  with  the  number  au- 
thorized entry,  may  be  explained  by  the  fact  that  permits  for  some  classes  of  plants,  particularly  narcissus 
and  bulbous  iris,  are  usually  issued  during  one  fiscal  year  and  the  importations  made  during  the  following 
fiscal  year. 
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The  number  of  varieties  considered  has  now  reached  a  total  of  59,328  (an 
increase  of  4,223  during  the  year),  of  which  57,153  have  been  approved  for  entry. 
Table  21  shows  the  distribution  of  these  varieties  among  the  various  classes  of 
plants  as  well  as  a  comparison  of  the  1932  importations  with  those  of  1931  for 
each  class.  The  distribution  of  special-permit  material  by  States  is  shown  in 
Table  22,  which  is  cumulative. 

Table  21. — Special-permit  material:  Number  of  different  varieties  of  plants 
requested  and  approved  for  the  fiscal  years  1920-1932,1  and  comparison  of  impor- 
tations for  the  fiscal  years  1931  and  1932 


Class  of  plants 

Number  of  varieties  of  plants 
for    which    permits    were 
requested   and   approved, 
1920-1932  « 

Number  of  plants, 
bulbs,  etc.,  imported 

Permits 
requested 

Permits 
approved 

Percent- 
age ap- 
proved 

1931* 

1932  8 

Dahlia 

3,673 
2,244 

543 
3,144 
2,366 

11,  536 
2,458 
5,213 
354 
7,462 
3,600 

16,  735 

3,525 
2,110 

542 
2,996 
2,356 

11,  514 
2,207 
4,777 
339 
7,270 
3,560 

15,  957 

95.97 
94.03 

99.82 
95.29 
99.58 
99.81 
89.79 
91.64 
95.76 
97.43 
98.89 
95.35 

2,115 

33,  755 

2,  957,  729 

4,736 

6,973,136 

11,  567 

5,491 

12,831 

637 

20,  046 

66, 184 

33,  230 

1,813 

Gladiolus ...  ... 

76,  455 

Iris: 

Bulbous .. 

1,  641,  500 

Rhizomatous - .  

13,  213 

Narcissus 

1,  639, 186 

Orchid... 

12,  967 

Peony 

3,720 

Rose ...  .  ._ ............ 

8,975 

Fruit  (trees  and  small  fruits) 

1,042 

Berbaceous ..... 

37, 165 

Miscellaneous  bulbs,  roots,  etc 

71,  597 

Ornamental 

39,  919 

Total 

59,328 

57, 153 

96.33 

10, 121,  457 

3,  547,  552 

Exclusive  of  varieties  considered  in  Hawaii. 


2  Hawaiian  importations  included. 


Table  22. — Distribution,  by  States,  showing  number  of  plants,  bulbs,  etc.,  of  special- 
permit  material  imported  for  the  fiscal  years  1920-1932 


State  or  Territory 

Dahlia 

Gladiolus 

Iris,  bulb- 
ous 

Iris, 

rhizom- 
atous 

Narcissus 

Orchid 

Peony 

15, 115 
12 

30, 980 

6,000 
1,000 

50 

Arizona . 

14 

14 

Arkansas 

20,  000 

11,  034,  551 

33,  490 

72,  745 

169,  300 

215 

357,  362 

330,  479 

6,722 

66 

1,215 

1,  934,  575 

37,  998 

16,744 

2,000 

516 

48,  930 

9,210 

34,097 

5, 680,  021 

38,885 
2,055 
1,117 
1,865 
376 
2,135 

3,612 

Colorado 

150 

Connecticut 

1,543 
22 
93 

57,  293 

28 

257 

6,  915, 130 

14,  760 

113 

Delaware . 

1,018 

166 

Florida 

Georgia ..     . 

360 

181 

527 

24 

15,632 

3,064 

10 

2,263 

Hawaii > ..     .. 

4,300 

1,067 

3,  276,  564 

2,  389,  928 

112,  225 

2,534 

901,  909 

502,  765 

10,  035 

32 

51,  200 

21,  750 

Illinois . 

213 

186 

306,  410 

1,317 

250 

141 

564 

10,  363 

2,270 
360 

47,  811 

Indiana .  ... 

10,  213 

24,  012 

99 
408 
129 

3,070 

Kentucky 

415 

1,824 

133 

Louisiana .  ...  

2,695 

350 

28,045 

3,  453,  857 

12,  384,  505 

89, 125 

6,500 

3,173 

32 

1,142 

40,  057 

122,  547 

43 

413 

3,520 

3,919 

3,466 

9 

641 

262 

Maryland. 

545 
2,089 
4,453 

149 

49 
253 

695,  526 

541,  800 

1, 188,  386 

345 

52,  776 

281,  211 

1,  923,  396 
102,  539 

2,  630,  099 

11,000 
9,260 
1,238 

560 

28,  465 

705 

822 

20.  815 

Massachusetts  .  .           . 

6,761 

Michigan ...     . 

87,  671 

7,  549 

Missouri 

4,608 

991 

Nebraska 

276 

7 
7,867 

14 

21,861 

1, 108, 169 

5,123 

6, 173,  549 

5, 115,  746 

66 

11,481 

6 

44,  616 

15 

147 

665,  229 

270 

15,  625,  275 

1,  445,  305 

152 

26,  945 

41,009 

N"ew  Mexico .     ... 

New  York 

4,848 
82 

2,  648,  037 
775,  361 
31,  532 

485,  886 

35,  533 
845 

223,  003 

North  Dakota ...  . 

7 

Ohio 

2,663 

66,  824 

20,  753 

1,292 

530 

129,380 

1  Includes  importations  into  Hawaii  for  fiscal  years  1931  and  1932  only, 
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Table  22. — Distribution,  by  States,  showing  number  of  plants,  bulbs,  etc.,  of  special- 
permit  material  imported  for  the  fiscal  years  1920-1932 — Continued 


State  or  Territory 

Dahlia 

Gladiolus 

Iris,  bulb- 
ous 

Iris, 

rhizom- 

atous 

Narcissus 

Orchid 

Peony 

510 

75,  509 

394, 156 

14,  000 

1,  32G,  394 

362,  718 

Oreeon  ..     . 

1,750 
1,915 

1,746 
2,997 

2,  735, 690 

3,  568,  977 

2,831 

Pennsylvania 

17,  707 
133 
157 

53,  572 

Puerto  Rico 

Rhode  Island 

1,078 

1,360 

257,  965 
297,  500 

1,557 

316.  800 
8,  890,  684 

5,209 

South  Carolina 

1,701 

11 

763 

50 

2,432 

623 

1 
7 

193.  978 

845, 171 

30,  750 

8,010 

2,  757,  446 

2,  400,  316 

4,000 

109,  964 

838,  804 

7,  766. 143 

11, 400 

232 

Texas..-  .  .      .. - 

2,000 
1,126 
25,  253 
20,  465 
148,  592 
230 
55,  887 

30 

Utah... 

36 

4 

3,537 

2,359 

313 

1,610 

5,  600,  243 
12,  737, 122 

45 
1,014 

1,682 

Washington 

3,615 

Wisconsin..  .        ... 

266 

543 

269,  250 

1,014 

3,924 

Total  i 

40,  412 

28,  644,  517 

37,  398,  875 

157,  648 

78, 143,  697 

174,  881 

683,  500 

State  or  Territory 

Rose 

Fruits  2 

Herba- 
ceous 2 

Miscel- 
laneous 
bulbs, 
roots, 
etc2 

Ornamental 

Total 

174 

9 

50 

42,  422 

115 
237 

35 

4 

692 
5,226 

53, 161 

6,516 

Arkansas ..  .  .  . 

20,  050 

454 

4,461 
100 

2,512 

42 

124,  558 

2,  094,  624 

5,887 

157,  612 

5,315 

352 

278,  780 

3,209 

613 

31 

229,  038 

30, 199 

14,  373 

574 

9 

845 

1,008 

78,  876 

437,  562 

574, 175 

35,  627 

252 

19,  781 

100 

351 

1,434 

2,  703, 118 

20,  998,  982 

Colorado 

79,  746 

31,  608 

565 

163 

789 

85,  848 

180 

330 

180 

6,102 

7,868 

180 

133 

343.  067 

Delaware..  -  .. 

179,  753 

320 

21 
54 

3.084 

Florida 

171 

7,  688,  377 

2 

464 

358,  435 

Hawaii l.  

6,234 

Idaho...  

6 

2,254 

456 

6 

50 

92 

56 

148 

1,036 

1,547 

14,  791 

3,842 

Illinois 

10, 146 
2,780 

7 

4,  798,  356 

2,  949, 136 

Iowa  ... 

875 

161,  966 

Kansas               .  ...  .  ...  . 

60 

6,422 

Kentuckv    ... 

52,  821 

Louisiana.     . 

190 

617 

867 

80 

4,183 

17,  082 

3,011 

5 

48 

38,  469 

2,678 

Maryland 

4,855 

3,285 

335 

160 
42 

6 

2,  754, 153 

4,  585,  608 

Michigan ... 

16,  906. 121 

151,  254 

Mississippi.. 

68,  893 

Missouri.  .  .  . 

270 

312,  214 

132 

Nebraska .. 

1,783 

New  Hampshire 

2 
101 

109 

46,  489 

582 

19,  067 

12 
276,  541 

20,  500 

64,  417 

41, 150 

4,  793, 162 

New  Mexico 

5,411 

New  York 

26,  220 

309 

47,  259 

3,  052,  583 

764 

28, 157,  773 

North  Carolina 

7,  358,  618 

North  Dakota -      -     .- 

1 
5,255 

31,540 

Ohio 

164 

7,188 

4,277 

770,  997 

198 

55. 177 

255,  574 

13 

46,  491 

3 

867 

3,456 

76, 171 

4,747 

2,610 

45,  853 

161,  623 

36 

49,  961 

1,  495,  209 

Oklahoma .     .     .. 

14,  708 

Oregon  .    ...  .. 

1,991 
11,297 

425 
249 

63,  560 
11,  982 

4,  265,  073 

Pennsylvania -  ..  ... 

4,  681. 144 

Puerto  Rico    ... 

146 

Rhode  Island 

552 

160 

69 
12 

1,160 
33 

632,  489 

South  Carolina  ...  . 

9, 188,  289 

South  Dakota  . 

3,173 
87 
500 

8,196 

Tennessee     

218 

1,  038, 161 

36 

10 

8,  690, 112 

Utah 

48,  030 

Vermont      . .  .. .. 

38,268 

Virginia  .      ... 

16 
780 

61 
745 

2,136 
28,  239 

8,  428,  264 

Washington..  ..  .  __.... 

3 

15,  487, 196 

West  Virginia.      .      ..... 

4.266 

520 

1,126 

2,086 
683,  221 

494,  541 

Total  i 

188,  053 

2,423 

132,  252 

11,  206,  787 

157,  456,  266 

1  Includes  importations  into  Hawaii  for  fiscal  years  1931  and  1932  only 

2  Prior  to  1929  this  material  was  recorded  under  ornamentals,  etc. 
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IMPORTATIONS    OF    COTTON.     COTTON    WRAPPINGS    (BAGGING).     SEED     COTTON,     AND 

COTTONSEED    PRODUCTS 

Tables  23  to  26.  inclusive,  indicate,  respectively,  the  importations  during  the 
fiscal  year  of  cotton,  cotton  waste,  cotton  wrappings  bagging),  seed  cotton,  and 
cottonseed  products  which  vrere  inspected  and.  when  necessary,  fumigated  or 
otherwise  treated  under  supervision.  The  actual  number  of  bales  of  cotton, 
cotton  waste,  and  bagging  is  indicated,  and  inasmuch  as  bales  vary  in  size  they 
are  referred  to  as  "running"  bales. 

Table  23. — Importation  of  running  bales  of  ginned  cotton,  by  country  of  growth 
m    I  port  :;'  entry,  fiscal  year  1032 


Conntzy 

|          1 

-~ 

s 

£ 

i 

z 

> 
z 

Z 

3      <        ~ 

-_ 

x 

> 

■3 

AzC-:-I.:;~:  ".:.z. 

3.649    

:r 

3,674 

3r;:;fj:  West  in- 

42 

3* 
350 

198 

156 

IS.  ::c 
6 

"   "       r'lii" 

90 
127 

7n: 

B  551 

j::::  Z;s:  Iz- 

•    --;,- 

-  "Ui.ior 

"-   "              ----- 

156 

Eg  ypt 

Haiti 

31.344 

.:    "-  " 

20 

20 

India— 

Japan 

5.   r    r      

14,997 



25    ....      ill 
$0 

1,555 

125 

.... 

26,067 

52 

3l"      -1--1-  111     1111 

1*1 

50 

126 

.... 

.... 

34.564 

31 

Peru 

:  :   

1.674. 

1.  S75 

Puerto  Eieo 

100 

19 

100 

Russia 

1         1 

60       8 

19 

United     States 
rerorrei 

34    6     16 

s 

34    S*c 

m 

, 

L303 

Total 

44  45S    53.3-S       6      1: 

3 

34   sS/3    37.1S2 

1 : :      I :      ?3    S,  922 

:.  svs 

::       5 

-  12S.058 

Table  24. — Importation  of  running  bales  of  cotton  waste,  by  country  of  origin  and 
port  of  entry,  fiscal  year  1932 


—       2 

- 

~ 

1  © 

=    | 

Ji 

— 

o                ""He 

Country 

~ 

_ 

z        = 

3 

> 

■3 

■=   :  1  '  J       ill 

=; 

1 

•=    1 

= i     I     1     5 

5 

a 

r!l,<:i==,i^ 

— 

- 

- 

-     - 

=  '  i      z      z 

z 

- 

^         -         X        X     '    X     j    X    |    X 

Austria 

-_■  _ — 

300 

169 

- 300 

IIS 

C--i'l£ . 

Sir         &S      .... 



l 

434 

r     Zz       9  [484  I.       1 1        !        1  L  349 

~     --i 

::: 

2 

I :::::::: :::::::: 

41    

z:  ..     ..-.      :;r 

--.- ■---   - 

=  ■' 

BO 

S                 690 

-_:  

392 

614 

145 

:   S47 

>; 

475 

--    ._ 

:.: 

226 

929 

H    " "  --  "  :  '                                        

145 

70 

.... 

100 

420 

5 

670 



3.967 

"---'-- 

257 

:■ 

._ 305 

ia 

1     X 

.nited      States 

2 

4-4- 

2 

7  jtaj 

102 

..  If:      *i        :    193        1    IOC    4c4    4.55c 

:  !1:      a       9   4S4    906    210       B    «i    10.M8 
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Table  25. — Importation  of  running  bales  of  bagging,  by  country  of  origin  and  port 

of  entry,  fiscal  year  1932 


Country- 

o 

a 

3 

pq 

c 
o 

a 
S 

© 

n 

a 
o 
w 
O 

pq 

o 
"3 

3 

a 
o 

a> 
CD 

03 

Q 

o 

o 

'o 
u 

© 
0 

a 

o 

en 

© 
t> 
3 
O 

o 

1 

o 

w 

CD 
03 

O 

CD 

■3 

© 
3 

a 

03 

o 

© 

o 
ft 

© 
A 

M 
S3 

>* 

ES 

Algeria..  .  

46 

1,736 

Australia.-. ._- 

12 

92 
1,076 

109 

987 

475 

— - 

776 
300 

797 

265" 

3,461 

446 

45 

3,403 

480 

6,545 

Cuba 

44 

925 
43 

735 

Egypt 

203 
649 
402 
295 
649 

248 

78 
68 
183 

258" 

2,426 
1,337 
3,737 
3,582 

3,614 
7,549 
2,278 
382 
1,077 
5,561 

5,232 
1,594 
1,715 
3,938 

901 
3,066 

700 

:::: 

321 

260 

—  - 

4,382 

109 

1,313 

Holland      

850 

India- 

Italy 

276 

1,939 

10 

450 

77 

Puerto  Rico 

1,561 

27 

Scotland 

800 

----- 

1,769 

493 

4,876 

Total 

848 

258   I 

,274 

446 

109 

45 

3,403 

12,  526 

22,  719 

200 

480 

20,  227 

26b 

29, 173 

Country 

3 
ft 

03 

50 

c3 

2 

M 

o 

.2 
ft 
•a 

3 

Oh 

PI 
o 

w 

o 

Ph 

o 

Pi 
w 
© 

o 

Pm 

H 

'72 

o 

.2 

o 

a 

h 

a 
m 

o 
■a 

CD 

Ph 
a 
m 

.2 

03 
CD 

5q 

03 
CO 

.a 

03 

a 

a 

03 

> 

03 

© 

03 
© 

*3 
o 
EH 

46 

1,736 

12 

833 

1,626 

304 

103 

1,227 

1,137 

379 

5,087 

10,804 

3,091 

3,061 

1,369 

8 

117 

24,  521 

China . 

3,059 

836 

100 

118 

4,  113 

1,704 

43 

Egypt 

451 

6,546 
1,025 
7,213 
1,541 
344 

2,205 

1,891 
336 
755 
562 

22,  962 

16,  953 

130 
566 

17,  728 

Holland     

12,  328 

2,322 

Italy 

10,  842 

1 

1,303 

367 

2,200 

7,636 

12,  206 

New  Zealand 

10 

Norway -.--... 

450 

77 

527 

2,088 

27 

145 

2,714 

Spain.     ..  . 

5,369 

Total 

3,091 

19,  959 

8,512 

3,061 

1,369 

8 

4,362 

1,203 

117 

7,174 

7,  754 

150,  643 

44      ANNUAL  REPORTS   OF   DEPARTMENT    OF  AGRICULTURE,  1932 


Table  26. — Importation  of  seed  cotton,  cottonseed  hulls,  and  cottonseed  products, 

fiscal  year 


Port 

Seed 

cotton 

Cottonseed 
hulls 

Cotton- 
seed cake 

Cottonseed 
meal 

Cotton- 
seed oil 

Boston .......... 

Pounds 

Pounds 

Pounds 
4,000 

Pounds 
44,000 

Gallons 

Calexico . 

12,  251,  995 

Detroit .... 

4 
1, 174,  061 

El  Paso.. 

742,  269 

Laredo ...  .    

j 

New  York ...  .  ...        .  .  ... 

1,  000,  000 

San  Luis .  .. 

12, 125 

Total 

i  12, 125 

i  12,  251,  995 

746,  269 

2,  218,  065 

7 

1  Entry  of  seed  cotton  and  cottonseed  hulls  grown  in  the  Imperial  Valley,  Lower  California,  Mexico,  is 
allowed  under  permit. 

In  addition,  the  administration  supervised  the  entry  of  6,894  samples  of  cotton, 
cotton  linters,  and  cotton  waste  imported  by  freight,  express,  and  parcel  post. 

IMPORTATIONS    OF    BROOMS,    BROOMCORN,    AND    GRAIN 

Tables  27  and  28  indicate,  respectively,  importations  of  brooms  and  broom- 
corn,  and  of  shelled  corn  inspected  under  the  provisions  of  quarantine  No.  41. 

In  addition,  inspection  was  made  of  several  less-than-bushel  lots  of  corn;  and 
of  seeds  other  than  corn  as  follows:  Grain  sorghum,  60  pounds;  Job's  tears,  1,800 
pounds;  pearl  millet,  11,849  pounds;  and  sugarcane  seed,  6  cans. 

Table  27. — Importation  of  brooms  and  broomcorn  under  quarantine  No.  1+1,  by 
country  of  origin  and  port  of  entry,  fiscal  year  1982 


Brooms 

Broomcorn 

Country 

Boston 

Eagle 
Pass 

New 

York 

Total 

Port 

Huron 

Total 

Italy 

Number 
95,  488 

Number 

Number 
5,700 

Number 

101, 188 

2, 196 

12,  500 

300 

Bales 

Bales 

Mexico 

2,196 

Rumania .  ... 

12,  500 
300 

Sweden ..     . 

United  States  (returned)  . 

14 

14 

Total 

95,  483 

2,196 

13,  500 

116,  184 

14 

14 

Table  28. — Importation  (bushels)  of  clean  shelled  corn  under  quarantine  No.  41, 
by  port  of  entry  and  country  of  growth,  fiscal  year  1932 


Country 

© 
o 

B 

"a 
P5 

o 

VI 

C 

'o 

"© 

0 

o 

1 

a 
< 

C 

% 

d 

o 

O 

o 

o 

bO 

s: 
o 

^  a 

~  P. 
p4 

o 
u 

rs 

o 

Ph 

o 

—I    K) 

Phw 

Is 

en 

03 
CO 

el 
O 

13,  484 

314 

16, 133 

g 

534 

63,  873 

1,323 

.... 

37,  085 

2,170 

134,  916 

VA 

2H 

Cuba 

150,072 
85, 706 

150,072 

Dominican   Re- 

85,  706 

ty* 

5J4 

United  States  (re- 

11 

11 

22 

13,  484 

314 

Total 

2y2 

5H 

16, 133 

5 

534 

63,  873 

1,323 

11 

37,  08-5 

11 

235,  778 

2,170 

370.  729 

In  addition,  the  administration  supervised  the  entry  under  quarantine  No.  24 
of  several  small  lots  of  shelled  corn;  and  under  quarantine  No.  55,  of  several  small 
lots  of  paddy  rice. 
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IMPORTATIONS  OF  FRUITS  AND  VEGETABLES 

Tables  29  and  30  indicate  the  fruits  and  vegetables  imported  into  the  con- 
tinental United  States  and  into  Hawaii  and  Puerto  Rico  during  the  fiscal  year 
under  permit  and  subject  to  inspection  at  the  port  of  first  arrival  under  the 
provisions  of  quarantine  No.  56;  Table  29  by  countries  of  origin,  and  Table  30 
by  ports  of  entry.  Shipments  of  frozen  fruits  from  the  Territory  of  Hawaii  to  the 
mainland,  under  quarantine  No.  13,  have  also  been  included  in  these  tables  as  a 
matter  of  record. 

Table  29. — Fruits  and  vegetables  imported  fiscal  year  1932,  by  countries  of  origin 
[Imported  under  quarantine  No.  56  unless  otherwise  designated] 


Kind 


Country  and  quantity 


Total 


Apple pounds. 

Apricot do... 

Aralia  cordata ..do... 

Arrowhead do... 

Arrowroot do... 

Artichoke  (Jerusalem)  .do... 

Asparagus do... 

Avocado: 

Natural do... 


Frozen do... 

Balsam  apple do... 

Banana bunches. 


Bean  (green): 

Faba. 

..pounds.. 

Lima... 

do— 

String .- 

do.... 

Beet 

do.... 

Berry  (Rubus): 

Natural 

do— 

Frozen 

do— 

Brussels  sprouts.. 

do— 

Burdock 

do— 

Cabbage 

do— 

Cacao  bean  pod . . 

do— 

Carrot... 

do— 

Cassava 

do— 

Cauliflower 

do— 

.  do    . 

Chayote 

do.— 

Cherry: 

Dried,  sour... 

do— 

Fresh 

do— 

Chinese  mustard . 

do— 

Cipollino 

do— 

Citrus  medica 

do— 

Clover  top 

do— 

Coriander 

do.... 

Cowpea 

do.... 

Crosnes 

do— 

Cucumber 

do— 

Dasheen  (includes  colocasia, 

inhame,  malanga,  taro,  and 

yautia) 

.  .pounds. . 

Eggplant 

do.... 

Endive 

do  — 

Garbanzo 

do.— 

Garlic ... 

do.... 

Ginger  (crude)  — 

do— 

Grape: 

Fresh 

do— 

Hothouse 

do— 

Grapefruit 

do— 

Horseradish 

do.... 

Husk  tomato 

do— 

Germanv,  112;  Sweden,  33 

Chile,  25,740 

Japan,  1,120 

China,  192,240;  Japan,  1,000 

St.  Vincent,  British  West  Indies,  519 

England,  32;  Mexico,  10 

Argentina,  83,458;  Chile,  688;  Mexico,  44,304 

Cuba,  10,063,667;  Dominican  Repuolic,  45;  Haiti,  100;  Jamai- 
ca, British  West  Indies,  2,699;  Mexico  (seeds  removed), 
25,012;  Peru,  3,000. 

Hawaii,  76 

Cuba,  8,405;  Mexico,  472 

Columbia,  2,014,940;  Costa  Rica,  3,485,354;  Cuba,  3,341,601; 
Dominican  Republic,  12;  Ecuador,  44,461;  Guatemala, 
3,734,531;  Haiti,  4,911;  Honduras,  19,286,152;  British  Hon- 
duras, 82,132;  Jamaica,  British  West  Indies,  7,944,849; 
Mexico.  4,943,315;  Nicaragua,  3,019,740;  Panama  (including 
Canal  Zone),  4,620,619;  St.  Lucia,  British  Wrest  Indies, 
60;  Union  of  South  Africa,  2. 

Mexico,  9,072. 

Cuba,  4,112,427;  Mexico,  51,291 

Cuba.  141,093;  Mexico,  3,888,560 

Bermuda,  90;  Mexico,  297,438 

Xorway,  110;  Sweden,  2,057 

Scotland,  25,527 

Belgium,  20,102 

Japan,  300 

Bermuda,    5;    Cuba,    14,133;    Dominican    Republic,    1,500; 

Mexico,  25,186;  Netherlands,  1,409,043;  Newfoundland,  50. 

Costa  Rica,  100;  Trinidad,  British  West  Indies,  350 

Bermuda,  5,207;  Mexico,  488,862;  Netherlands,  3,440,727— 
Cayman  Islands,  British  West  Indies,  500;   China,  2,040; 

Cuba,  233,251;  Dominican  RepuDlic,  750. 

Mexico,  850 

Bermuda,  92,100;  Mexico,  80 

Cuba,  35,235;  Jamaica,  British  West  Indies,  2,009;  Mexico, 

1,913. 

Italy,  354,759;  Yugoslavia,  1,141,993 

Argentina,  4,130;  Chile,  42,200 

Mexico,  90 

Italy,  18,192;  Morocco  (French),  2,052,165;  Tunis,  3,307 

Albania,  728;  Greece,  508;  Italy,  751;  Palestine,  18,523 

Mexico,  440 

Mexico,  346 

Mexico,  33 

England,  3 

Bermuda,  2;  Cuba,  3,624,101;  Mexico,  33,194... 

Azores,  214,451;  China,  521.611;  Cuba,  148,700;  Dominican 

Republic,  1,172,235;  Japan,  241,715;  Mexico,  6,809;  Trinidad, 

British  West  Indies,  1. 

Cuba,  3,262,993;  Mexico,  314,479 

Belgium,  1,824,531 

Mexico,  279 

Azores,  29;  Canary  Islands,  10,000;  Chile,  1,783,155;  China, 

3,557;  Egypt,  16,240;  Germany,  94,362;  Hungary,  200;  Italy, 

1,167,536;  Mexico,  1,492,488;  Spain,  2,421,496. 
China,   445,773;   Cuba,   54,921;    Dominican   Republic,   240; 

Jamaica,  British  West  Indies,  3,740;  Japan,  1,750;  Mexico,  2. 

Argentina,  7,336,804;  Chile,  248,202;  Mexico,  1,728 

Belgium,  198,582 ■_ 

Cuba,  9,111,838;  Jamaica,  British  West  Indies,  2,835 

Denmark,  5;  Germany,  365;  Japan,  51 

Mexico,  20,153 


145 

25,  740 

1,120 

193,  240 

519 

42 

128,  450 

10,  094,  523 


8,877 
52,  522,  679 


9,072 

4, 163,  718 

4,  029,  653 

297,  528 

2,167 

25,  527 

20. 102 

300 

1,  449,  917 

450 

3,  934,  796 

236,  541 


850 
92, 180 
39, 157 


1,  496,  752 

46,  330 
90 

2,  073,  664 

20,  510 

440 

346 

33 

3 

3,  657,  297 
2,  305,  522 


3,  577,  472 

1,  824,  531 

279 

6,  989,  063 


506,  426 


7,  586,  734 

198,  582 

9, 114,  673 

421 

20, 153 
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Table   2fl  — F  ported  fiscal  ye       19SS     :      ;; 

:   •  a'-. — C  ZATiAAei 


Ja: :;:::v..  -.fez\  IAEza  :zzz  is_ 

li    zze do 

Kale do 

£: '.'--'-''■'  : I: 

EEtilrz do. 

ur:c 

Lettzt.-e r  turds. 

LL-zvl'-    ezAAe  ..I..;:... 

Line    .azz A... 


f        z    -  " 

Mexico,  L440 

BerzAiia.  i-E"  :AE 

Mexico.  177 

"---  77.4CC  :  -  :  -r 
:AEzEe.  5:  EE:Azz:ia.  1:  I 

E  E     :  :    E-"  A7 

EEzizz    :-■  :E-    E  z :zz    E! 

ArrE?T3.  BrErlsnWes:  E 

FiaT:  E44      a  TV: 


.    E     A    :~i  A:    E  EEezA :.  j 


la,   E?r::5E; 
EEtaE.  AE 

_ 


Vi 


■:. 


Mango  (frozen) do.. 

Melon do__ 

Mzzz do.. 

Mushroom do 

E  do.. 

Mustard do.. 

Nectarine do__ 

Xu:s    iz  :E:e  szeEE  : 

Acorn do.. 

EzAtzzt do._ 

E>- do__ 

Czizz z:.. 


E  razze 

Cnder  quarantine  No.  56 
pounds.. 


V  zz  Ez.z 

:■      28) 

FzAzyrzAzi 

-  sf  iya  (frozen) 

Paisley 

Parsnip 


rev;  e: 

E::e:  :  e  .. 
::r'::  -•  -- 
I  izeazzEe. 


v    zz  a. 

.  z  a  .  . 
_d©_. 
.do... 


""a:  EzE:a  Vfr.-'J.  -'  Via ;-ezt  Britisb  ■■  est 
:.  -.:--  rrEzztzzz.  BzAzAb  ^~est  Izz:e=  -.  -" A  Virgin 
V    S     .  13.525. 

A "  ;    4<E    PLiiizzzze  aazzzs    A 

Ar-errEra.  4.SEA::   riile.  AE1E.EA    '.  ^   .   :    EEE    : 
'      -        :     _ 

E  EezA  z  II: 

EAzzz..  .  rE> 

- .z.z  -  :  a_.  It 

EEt 

Beizitzzz.  ~      zze.  HE    a 


_-  irrzza. 


-ree.;e   -A--" .  :    At  tz .  ;  EA:    .  Aze      'A  54-:  A: 

EEziza     ,    AE:    AaE~.    A.EEA-AEA   Atzzz.    Al.EEZ    FazzzA 
.  :: "  "   r    =t  zz    1  :~?  'IE    --:-;e::.z:    EA. 

Cuba,  1,561,700-,  Mexico.  :  7ffl_. ._ .... 

Arzezziz3    :__-_-    AztAzzEza.   EEAAA    Aazres.   :A      Ber- 
muda, 18.930:  Canary  Islands,   Ifi  MO;    TEize.   14*809,480; 
■•:■:    Ez-v  :-::   eee---:.  zea a:-  z--:—t.  a.ea 


do... 

I : . . . 


Plantain pounds . 


E"e:.;z:EA; 
Sz    :z.  i," 


.  u'-      E- J":    _  --:  z: -:,.  =  ::::sz  "■  ~es:  .zi:es    HE    D:z 
ean  .-.  e;  uzlie,  65;  Jamaica,  Bz ...E.  Ifesf  Indies,  f  E:E 


"zz  :  ;  -  - 

_z :-:■.    ':--  IE- 

B        z    10 

5ezzzz;:3  E:  '.:.z  E  Eezz  z  IE .  Er'l.. 
E  Ee ::z      E 

_zrrez::z\  EE  /.<\  z  eE rzazi .  1 .  E-E 
zzi:  :  E  -_-'r  E  Eeiz  z  E:  >E-E  EE'E. .. 
Bahamas.  l.OEXh  Cuba.  1^289,244: 

EE     z    ~E    E  Ee: .:::    4  E '.-  .E.- 
Ez    ;    :c:   r  :zizzi:az  I.ezz   Ez 
Mexico,  7(B 


:zze  :e:  H4_. 


:zz:;z.z  _-.  ezz   E.  .  .   1 


Plzzzz 

Petit: 

Tzze: 


.  z ; . 


At ;res.  .1":  BrarEzE.  EvEE     .  z "- :-    E-vj.E-1"    Dtzzizzzaz:  F.ezz     . 
1:  jL.'-aaatr.t'Ej^Stziuras.  1-il:  Jazia:  i  r  zzfz  "  e;:  Ez::e  =  . 

~zzV"vl;-"7    I  :>.:Vz:':lz""j.e"7-z  Ez     -;  E- "•  E-E    H:zzzz-zs. 

£/;  El:   ramaira.  BrEtiib  "^"est  Ezzzzes   :.4:J:  X::arirzu-  "-*- 

Fezz :-—.?.    zzrEziEzzz  ETazzzE  Z;ze     Err    :; 
Arzeztina,  L110:  Chile.  9S,511 


i  zz5.aze.-. 


:  t er  : :  _  e:    ..    El: 

PrizE:  zez- I..i: 

rrzzie zc 

do—. 

J :-..- 

do...J 

St.  Johns  bread do 1 

Salsify do 

Spinach do 

5   ~^\~z do 

5ti     ijerry i: 

rtz  :tit: t: 

Swiss    hard do 

.    :   arind  bean  pod— .do J 


rtz  .:.  :    ::  -:. 


E   -.-.. 

337.630 

177 

172  :iE 
37.605 
S    ::: 

r,282  ::e 


.     - 

76.674 
'-'-■_.  S90 

.'-    I       ,r- 
IS.  355,  070 

E   564  ifi 

E:    :JE    EEE 


.:'.  .:: 


L  337.  760 

EA    Er! 

50 

M  ..- 

10 

254,  964 

IS    S9I    Er 

r   39f  HH 


E    >v    -H4 


13.762.536 


a.  :.:>.-.■..:•:  ::ez::z  -f:.:cs. 


Argentina,  14. "40 

Tuba,  E-E  "A   Dominican  F.  ez  a'- Ez.  IE  E-   E  Eezz  z  7,981 

Mexicc        a: 

Greece,  21.000:  Italy,  3^,04     Si    z     E7  A3 

Ererzzaz-.  r 

EAtiz.  :~<:  Mexico,  63.953 

Cuba.  88,066;  Mexico,  138,960. 

E 

z      EE  SIS 

.   Mexico,  4,993 .. 

.:i.:,    British  West  .zE:e;    .    -"■  I  Ho;  Grenada. 

BrEtz^  z  "T"  est  In  zies,  4.600:  India.  89.600:  E  A  e  z         .       z 
BrEtisz^'estlzziee  -:    -A   "":r::  Ez.zE;    V    -    .?.."•:•:. 


Er  e:: 


L803.6S5 


.    EA 

AAA 

EA    .-: 

533 

•      .- 

439.123 

63.973 

227,  A: 

55 

A  Ar 
I 
13ft  022 


PLANT    QUARANTINE    AND    CONTROL   ADMINISTRATION 


47 


Table  29. — Fruits  and  vegetables  imported  fiscal  year  1932,  by  countries  of 

origin — Continued 


Kind 


Country  and  quantity 


Total 


Tangerine pounds 

Tomato do.. 

Turnip do.. 

Vaecinium  (cranberry,  etc.) 
Natural pounds 

Frozen do.. 

"Water  caltrop do.. 

Waterchestnut do .  _ 

Water  cress do.. 

Waterlily  root do.. 

Watermelon do.. 

Yam do„ 


Cuba,  34 

Algeria,  187;  Bahamas.  1,545.340;  Bermuda,  7;  Canary  Islands, 
247,025;  Cuba,  27,802,192;  Haiti,  650;  Jamaica,  British  West 
Indies,  5,730;  Mexico,  91,670,405:  Montserrat,  British  West 
Indies,  1,620;  St.  Vincent,  British  West  Indies,  132. 

Bermuda,  12;  Cuba,  794;  Mexico,  349,785;  Newfoundland,  75.. 

Estonia,  440;  Newfoundland,  330,826;  Norway,  644;  Sweden, 
119. 

Newfoundland,  1,504,146 

China,  12,485 

China,  1,593,181;  Japan,  200 

Mexico,  6,442 

China,  18,323;  Cuba,  57,661 

Cuba,  590,489;  Mexico,  346,284 

China,  35,396;  Japan,  9,460 


34 

121.  573,  288 


350,  666 

332,  029 

1,  504, 146 
12, 485 
1,  593.  381 
6.442 
75.  984 
936.  773 
44.^56 


Table  30. — Fruits  and  vegetables  imported  fiscal  year  1932,  by  ports  of  entry 

[Imported  under  quarantine  No.  56  unless  otherwise  designated] 


Kind 


Port  and  quantity 


Total 


Apple pounds. 

Apricot do... 

Aralia  cordata do... 

Arrowhead do... 


Arrowroot do... 

Artichoke  (Jerusalem). do... 

Asparagus do... 

Avocado: 

Natural do... 


Frozen do... 

Balsam  apple do... 

Banana bunches. 


Beans  (green): 

Faba pounds. 

Lima do... 

String do... 


Beet 


do. 


Berry  (Rubus): 

Natural 

do— 

Frozen 

do.... 

Brussels  sprouts.. 

do— 

Burdock 

do— 

Cabbage 

do— 

Cacao  bean  pod... 

do— 

Carrot— 

do— 

New  York,  145 

New  York,  25,740 

Hawaii,  1,120 

Boston,  5,500;  Buffalo,  8,100;  Chicago,  3,700;  Hawaii,  38,180; 

New  York,  46,500;  Providence,  1,000;  San  Francisco,  89,260; 

Seattle,  1,000. 

New  York,  519 

Calexico,  10;  New  York,  32 

Calexico,  15;  New  York,  84,146;  San  Ysidro,  44,289 


Boston,  2,403;  Brownsville  (seeds removed),  56;  Douglas  (seeds 
removed),  496;  Eagle  Pass  (seeds  removed),  3.358;  El  Paso 
(seeds removed),  4,969;  Hidalgo  (seeds  removed),  2,612;  Key 
West,  1,403,784;  Laredo  (seeds  removed),  10,364;  Miami, 
90,115;  Naco  (seeds  removed),  46;  New  Orleans,  2,155,370; 
New  York,  3,557,280;  Nogales  (seeds  removed),  3,111;  Puerto 
Pico  (all  ports),  45;  Tampa,  2,860,514. 

Los  Angeles,  76 . 

Calexico,  472;  New  York,  8,405 

Baltimore,  3,240,205;  Boston,  4,423,042;  Brownsville,  42,970; 
Brunswick,  Ga.,  3,000;  Buffalo,  1,085;  Calexico,  1;  Charles- 
ton, 937,475;  Detroit,  29,935;  Eagle  Pass,  4,427;  Eastport, 
Me.,  140;  El  Paso,  404,228;  Fort  Covington,  N.  Y.,  905; 
Galveston,  2,180,511;  Gulfport,  40,500;  Jacksonville,  5,500; 
Key  West,  2,320;  Laredo,  148,120;  Los  Angeles,  1,472,509; 
Miami,  229,703;  Mobile,  2,605,380;  New  Orleans,  14,034,925; 
New  York,  15,474,567;  Nogales,  11,501;  Norfolk,  77,473; 
Philadelphia,  4,814,287;  Port  Huron,  1,175;  Portland,  1,600; 
Puerto  Rico  (all  ports),  10;  St.  Albans,  Vt.,  8,320;  San 
Francisco,  1,726,627;  Sault  Ste.  Marie,  1,865;  Seattle,  42,829; 
Tampa,  554,833;  Trout  River,  N.  Y.,  711. 

Nogales,  9,072 

New  York,  4,112,427;  Nogales,  48,695;  San  Ysidro,  2,596 

Brownsville,  566,929;  Calexico,  726;  Del  Rio,  76;  Douglas,  3,941; 
Eagle  Pass,  4,015;  El  Paso,  77,501;  Laredo,  1,133,242;  Mer- 
cedes, 3,240;  Naco,  1,315;  New  York,  141,093;  Nogales, 
2,000,604;  San  Ysidro,  96,961;  Sasabe,  10. 
Calexico,  981;  Douglas,  7,142;  Eagle  Pass,  148;  El  Paso,  278,268; 
Naco,  1,099;  New  York,  90;  Nogales,  9,800. 

New  York,  2,167 

New  York,  25,527 

New  York,  20,102 

Los  Angeles,  300 

Boston,  50;  Calexico,  539;  Douglas,  5,813;  El  Paso,  87;  Laredo, 
240;  Naco,  1,754;  New  York,  1,423,181;  Nogales,  16,753; 
Puerto  Rico  (all  ports;,  1,500. 

New  York,  450 

Boston,  124,250;  Brownsville,  600;  Calexico,  925;  Douglas, 
8,832;  Eagle  Pass,  25;  El  Paso,  454,862;  Naco,  1,432;  New 
York,  3,321,684;  Nogales,  22,186. 


145 

25.  740 

1.120 

193, 240 


519 

42 
128, 450 

10, 094,  523 


76 

8,877 

52,  522,  679 


9,072 
4, 163.  718 
4, 029,  653 


297,  528 


2,167 

25,  527 

20. 102 

300 

449,917 


450 
3,934,796 
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Table  30. — Fruits  and  vegetables  imported  fiscal  year  1932,  by  ports  of  entry — Con 


Kind 


Port  and  quantity 


Total 


Cassava. 


Cauliflower do.. 

Celery — do.. 

Chayote do.. 


Cherry: 

Dried,  sour .do 

Fresh. do 

Chinese  mustard do 

Cipollino do 

Citrus  medica do. 

Clover  top do 

Coriander do 

Cowpea do 

Crosnes do 

Cucumber do 


Dasheen  (includes  colocasia, 
inflame,  malanga,  taro.  and 
yautia). pounds-. 


Eggplant. 


Endive ...do... 

Garbanzo do... 

Garlic ..do... 


Ginger  (crude'. 


do-.. 


Grape: 

F.esh  (not  hothouse. 
..pounds. 

Hothouse do... 

Grapefruit do... 


Horseradish do. 

Husk  tomato do. 

Japanese  horseradish. .do. 

Jieame do. 

±s.  ale do. 

Kohlrabi do. 

Kudzu do_ 


Lemon orates 

Lettuce poands 

Lily  bulb  (edible) do.. 


Lime  (sour) 


.do. 


pounds..1  Chicaso,  2,040:  Kev  West,  9,451;  New  York,  1S6.067;  Tampa, 
35.983. 
Calexico.  33:  Douglas,  123;  Xaco,  22;  Xogales,  672 

Calexico,  9;  Douglas,  27;  Xew  York.  92,100:  Xogales,  -14 

Boston,  1,613;  Eagle  Pass.  1;  El  Paso.  655;  Kev  West,  2S0; 

Laredo,    1,251;   New   Orleans,   3,915:   New   York,    31,200; 

Xogales,  6;  Tampa,  140;  Philadelphia,  96. 


Baltimore,    11,000;    Boston.    22,112;    Xevr   York, 
Philadelphia,  171,142. 

New  York.  46.330 

El  Paso,  90— 


1,292.495: 


Xevr  York.  2.039,541:  Philadelphia,  34,123 

Detroir,  2.-2:  Xevr  York,  20.21$ 

Douglas,  3S4:  Xaco,  53;  Xogales,  3 

Calexico,  346 

Calexico,  33 

New  York.  3 

Brownsville,  730;  Calexico,  211;  Douglas,  1,S96:  Eagle  Pass, 

579;  El  Paso  4.675;  Kev  West,  39,233;  Laredo,  13,744;  Naco. 

522;  Xevr  Orleans.  199,125;  Xevr  York,  3,385,395;  Xogales, 

10.S37;  Tampa,  350. 


.do— . 


Mango  (frozen) do. 

Melon do. 


Baltimare,  10:  Boston,  14,205:  Buualo,  3.500;  Calexico,  6,721; 
Chicago,  11,360;  Detroit,  1.500;  Kev  West,  10.067;  Los  An- 
geles, 26.660:  Xevr  York.  1,115.215;  Philadelphia,  2,100;  Port- 
land. 3.100:  Providence,  177.951;  Puerto  Rico  (all  ports), 
232,75>:  San  Erancisco,  529,005;  San  Ysidro,  85:  Seattle, 
135,229;  Tampa,  36.053. 
Baltimore.  16.536;  Calexico,  52,  Douglas.  315;  El  Paso,  2,511; 
Laredo,  460;  Xevr  Orleans,  105.360;  Xevr  York,  3.135,097; 
Xogales,  310.217:  San  Erancisco.  924. 

Los  Angeles.  146;  Xew  Yo*k,  1.S24.355 

Brownsville,  220;  Eagle  Pass.  22;  Xogales.  37 

Brownsville,  855:  Boston,  343.214:  Calexico,  66.526;  Douglas,  i 
8.451:  Eagle  Pass,  3.652:  El  Paso.  46.069;  Hawaii,  3.007; 
Larel.\  794.550;  Los  Angeles,  100:  Xaco,  650:  Xew  Orleans, 
50.244:  Xew  York.  2,668.772:  Xogales,  10, -505;  Philadelphia, 
35.600;  Providence,  19:  Puerto  Rico  (all  ports),  2,955,349; 
San  Francisco,  1,150;  Sasabe,  10. 
Boston,  14,610:  Boflalo,  15,200;  Calexico,  2;  Chic,  go,  5.94S; 
Detroit,  700;  Hawaii,  14.02S;  Los  Angeles,  10,328:  Xew  York, 
140,8-54:  San  Francisco,  255,510:  Seattle,  16,246. 


Calexico.  25:  Eagle  Pass,  252;  Laredo,  435;  Xew  York.  7,555.006; 

Xogales,  983. 
Xew  York,  198,552 

Boston,  5,100;  Chicago.  350.520:  Cincinnati.  731.390;  Kansas 
Citv,  25.200:  Kev  West,  1,587.374;  Xew  Orleans,  369.290; 
Xew  York,  5.535.804;  Philadelphia,  35;  St.  Louis,  479,240; 
Tampa.  720. 

Hawaii,  51;  Xew  York,  365:  Washington,  D.  C,  5 

Brownsville,  969:  Calexico,  3;  El  Paso,  19,151 

Ha-vaii,  497 

El  Paso.  1.340:  Laredo.  100 

Boston,  44.330:  Xew  York,  293,300 

Calexico.  27:  El  Paso.  150 

Boston.  3.932:  Buualo,  4,900;  Los  Angeles,  900;  Xew  York, 
20,570;    Portland,    100:    Providence,    500;    San   Francisco, 
43,628;  Seattle.  2.957. 
Boston.  375:  Detroit.  249:  Laredo.  8:  Xew  Orleans.  9.882:  Xew 

York.  161.801:  Philadelphia.  1:  Tampa.  217. 
Calexico,  265;  Douglas.  5,631;  Eagle  Pass.  405;  El  Paso,  521; 

Laredo.  117;  Xaco.  1.740;  Nogales,  25,923. 
Boston.  2,536;  Buflalo.  1.300:  Chicago,  1,000;  Detroit,  200;    i 
Hawaii,  3.080.  Xew  York,  8,400;  Providence,  100;  San  Fran- 
cisco, 14,566:  Seattle,  2.376. 
Boston,  45.577:  Brownsville,  13.155:  Eagle  Pass,  7," ." 
Paso.   212,390:   Laredo,   2,122,344:   Los  Angeles,   1.003.1.54: 
Mobile.  5.300:  Xew  Orleans.  5-5,311;  Xew  York,  2,947,905; 
Xogales.  6.744:  Norfolk.  5.236;  Philadelphia.  6,142;  Puerto 
Rico  Call  ports),  735;  San  Diego,  13,200;  San  Francisco, 
41.255. 
Xew  York,  60:  Seattle,  12 


Mint do. 

Mushroom do. 

Mushroom  spawn do. 


Calexico.  4,765:  Laredo,  25,605;  Xaco,  114;  Xew  York,  7,134,352: 
Xogales,  73,862;  San  Francisco,  4,500;  Sasabe,  5. 

Calexico,  17;  El  Paso.  255 

Hawaii,  545:  San  Francisco,  2,390 ! 

Xew  York,  16;  Philadelphia,  2,000;  San  Francisco.  39 


236.  541 

550 
92.  ISO 
39. 157 


1,  496,  752 

46.  330 
90 

2,  073,  664 

20.  510 

440 

346 

33 

3 

3,  657,  297 


2,  305,  522 


3.577,472 


1,  524,  531 

279 

6,  989,  063 


506,  426 


556,734 


195.552 
114,  673 


421 

20.153 

497 

1.440 

337,  630 

177 

77,457 


172.  533 
37,605 
33,  555 

252  223 


- 


72 
246,  203 

305 
2.  938 
2,055 
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Table  30. — Fruits  and  vegetables  imported  fiscal  year  1932,  by  -ports  of  entry — Con. 


Kind 

Port  and  quantity 

Total 

Mustard 

.pounds.  . 

Calexico,  16,995;  Douglas,  1,949;  El  Paso,  48,799;  Nogales, 

8  931 
New  York,  213,890 

76,  674 

Nectarine . 

....  do— . 

213, 890 

Nuts  (in  the  shell) 

Acorn 

....do.... 

Hawaii,  2,025;  New  York,  13,5S3,415;  Norfolk,  1,611,018 

15, 196,  458 

Chestnut 

.... do.... 

Boston,  180;  Hawaii,  142,845;  Los  Angeles,  133,172;  New  York, 
17,874,685:  San  Francisco,  179,973;  Seattle,  24,215. 

18,  355,  070 

Okra 

....do.— 

Brownsville,i  2,551;  Calexico,  3;  Key  West,  18,150;  Miami, 
600;  New  Orleans,  562,765;  New  York,  627,855;  Nogales,  195; 
Tampa,  352,330. 

1,564,449 

Onion. 

— do— 

Boston,  1,052,832;  Biownsville,  83,334;  Calexico,  4,163;  Doug- 
las, 20,402;  Eagle  Pass,  12,193;  El  Paso,  204,720;  Eastport, 
Me.,  784;  Hawaii,  655,093;  Key  West,  570;  Laredo,  45,084; 
Los   Angeles,    102;    Naco,    4,152;    New    York,    32,904,674; 
Nogales,  26,751;  Providence,  5,250;  Puerto  .Rico  (all  ports), 
368,654;  San  Francisco,  36,802;  Seattle,  137,631. 

35,  563, 191 

Under    quarantine    No. 

56 

.pounds.. 

Boston,  5,160;  Key  West,  155,320;  New  York,  29,615;  Phila- 
delphia, 36;  Tampa,  80. 

190, 211 

Mandarin    (quarantine   No. 

28) 

.pounds 

Seattle,  1,337,760 

1,  337, 760 
34, 190 

Pachyrhizus 

do 

Hawaii,  3,490;  Los  Angeles,  7,200;  San  Francisco,  23,500 

Papava  (frozen) 

.... do— . 

Los  Angeles,  50.    .          ...  -  ...  . 

50 

Parsley 

.__.do.__. 

Calexico,  7;  Douglas,  290;  El  Paso,  18,195;  Naco,  18;  New  York, 
15,165;  Nogales,  551. 

34,  226 

Parsnip 

....  do— . 

Calexico,  10 . .  - — 

10 

Peach  _.. 

— .do— 

New  York,  254,864 

254,  864 

Pea 

— do— 

Buffalo,  28,620;  Calexico,  274;  Douglas,  1,367;  Eagle  Pass,  137; 
El  Paso,  120;  Naco,  82;  New  York,  1,489;  Niagara  Falls, 
13,500;  Nogales,  15,779,812;  San  Ysidro,  68,  988. 

15, 894,  389 

Pepper 

....  do— 

Baltimore,  111;  Brownsville,  32,020;  Calexico,  499;  Del  Rio, 
8,261;  Douglas,  10,204;  Eagle  Pass,  65,758;  El  Paso,  375,588; 
Hidalgo,  16;  Laredo,  106,503;  Mobile,  255;  Naco,  2,064;  New 
Orleans,  162,630;  New  York,  1,128,689;  Nogales,  3,631,502; 
Puerto  Rico   (all  ports),  45;  San  Francisco,   56,542;  San 
Ysidro,  15,621;  Ysleta,  93. 

5,  596, 401 

Pigeon  pea  

—do— . 

—do—. 

New  York,  797  .-.-..  — _  . 

797 

Pigweed ..  .. 

Douglas,  492;  Naco,  32;  Nogales,  179 

703 

Pineapple 

...crates.. 

Baltimore,  362;  Boston,  10;  Brownsville,  459;  Eagle  Pass,  22; 
El  Paso,   1,969;   Key  West,  417,136;  Laredo,   12,292;   Los 
Angeles,  520;  Miami,  2,020;  Mobile,  1;  New  Orleans,  118,171; 
New  York,  437,170;  Nogales,  22;  Providence,  207;  Puerto 
Rico  (all  ports),  1;  Tampa,  16,080;  Ysleta,  12. 

1,  006, 454 

Plantain 

.pounds.. 

Baltimore,  35;  Boston,  13.  090;  Jacksonville,  750;  Key  West, 
475,983;  Los  Angeles,  3;  Miami,  216,524;  Mobile,  12,896;  New 
Orleans,    1,011,370;    New    York,    4,044,875;    Philadelphia, 
50,130;  Puerto  Rico  (all  ports),  6,897,946;  Tampa,  1,038,934. 

13,  762,  536 

Plum 

do 

New  York,  99,621 

99, 621 

Potato: 

Under  quarantine  No.  56 

.pounds.  _ 

gulations 

New  York,  1,803,635 

1,  803,  635 

Under  potato  re 

(order  of  Dec 

22,  1913) 

.pounds.. 

Baltimore,  50;  Douglas,  212,795;  Naco,  16,270;  New  York, 
1,589,550;  Nogales,  530,963. 

2,  349,  628 

Pricklypear 

—do- 

Brownsville, 40;   Calexico,  1;  El  Paso,  382;  Laredo,  1,620; 
Nogales,  4. 

2,047 

do 

New  York,  14,740     .                 

14,  740 

Pumpkin 

. do— . 

Calexico,  1,104;  Douglas,  3,952;  Eagle  Pass,  1,046;  Kev  West, 
6,225;  Laredo,  550;  Naco,  1,023;  New  York,  133,197;  Nogales, 
55;  Puerto  Rico  (all  ports),  2,700;  Sasabe,  250;  Tampa,  1,594. 

151,  696 

Purslane 

— do— - 

Calexico,  163;  Douglas,  110;  Nogales,  260 

533 

Radish 

—  .do— . 

Calexico,  2.069;  Douglas,  1,942;  El  Paso,  87,936;  Naco,  467; 
Nogales,  6,098. 

98,  512 

-.  do 

New  York,  439,123 - 

439, 123 

Salsify 

— do— 

New  York,  5 ....            .  

5 

Spinach 

— do— 

Calexico,  872;  Douglas,  5,662;  El  Paso,  40,796;  Hawaii,  20; 
Naco,  771;  Nogales,  15,852. 

63,  973 

Squash 

—.do.... 

Baltimore,  1,740;  Brownsville,  22,945;  Calexico,  3,001;  Douglas, 
10,131;  Eagle  Pass,  1,982;  El  Paso,  47,438;  Laredo,  26,206; 
Naco,  1,622;  New  Orleans,  2,655;  New  York,  83,671;  Nogales, 
21,175;  San  Ysidro,  3,745;  Sasabe,  715. 

227, 026 

Strawberry 

Sweetpotato 

do 

55 

do 

Hawaii,  11,615 

11,615 

do 

El  Paso,  4,985;  Nogales,  8     ...     

4,993 

Tamarind  bean  pod 

....do.... 

Calexico,  7;  New  Orleans,  45;  New  York,  129,965;  Nogales,  5__ 

130, 022 

Tangerine.. 

....do- 

New  York,  34 

34 

Okra  was  admitted  from  Tamaulipas,  Mexico,  through  the  port  of  Brownsville  under  special  conditions. 
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Table  30. — Fruits  and  vegetables  imported  fiscal  year  1932,  by  ports  of  entry — Con. 


Kind 


Port  and  quantity- 


Total 


Tomato. pounds. 


Turnip. do. 


Vaccinium  (cranberry,  etc.) : 

Natural pounds  - 

Frozen _do... 

Water  caltrop do— 


Waterchestnut. 


_do—_ 


"Watercress do— 

Waterlily  root do... 

Watermelon do... 

Yam do— 


Boston,  382,270;  Brownsville,  105,776;  Buffalo,  125,000;  Calex. 
ico,  3,314;  Del  Rio,  6,052;  Detroit,  22,050;  Douglas,  15,057: 
Eagle  Pass,  78,346;  El  Paso,  430,  178;  Jacksonville,  405;  Key 
West,  470,290;  Laredo,  1,093,242;  Los  Angeles,  9,409,109 
Miami,  16,763;  Naco,  2,887;  New  Orleans,  615,930;  New 
York,  28,799,455;  Niagara  Falls,  108,420;  Nogales,  78,338,416 
San  Francisco,  1,525,798;  San  Ysidro,  24,455;  Tampa,  40 
Ysleta,  35. 

Boston,  75;  Calexico,  179;  Douglas,  2,666;  El  Paso,  340,567 
Naco,  196;  New  York,  806;  Nogales,  6,177. 

Boston,  23,604;  New  York,  308,425 

Boston,  423,230;  New  York,  1,080,916 

Boston,  400;  Hawaii,  4,090;  New  York,  2,695;  San  Francisco, 

5,300. 
Boston,  59,575;  Buffalo,  66,500;  Chicago,  95,980;  Detroit,  4,000 

Hawaii,  105,580;  Los  Angeles,  90,600;  New  York,  429,180 

Portland,  500;  Providence,  2,000;  San  Francisco,  553,185 

Seattle,  186,281. 

Calexico,  139;  Douglas,  2,309;  Naco,  187;  Nogales,  3,807 

Boston,  1,560;  Chicago,  300;  New  York,  59,161;  Portland,  500: 

San  Francisco,  8,900;  Seattle,  5,563. 
Calexico,  10,841;  Douglas,  1,090;  El  Paso,  754;  Laredo,  400: 

Naco,   405;    New    Orleans,    181,686;    New   York,   408,803: 

Nogales,  332,524;  Sasabe,  270. 
Hawaii,  44,856 


121, 573, 288 


350, 666 

332,  029 

1,  504, 146 

12, 485 

1,  593,  381 

6,442 

75,  984 

936,  773 
44,  856 


PLANTS  AND  PLANT  PRODUCTS  ENTERED  FOR  EXPORTATION  OR  FOR  TRANSPORTATION 

AND    EXPORTATION 

In  addition  to  the  regulated  imports  for  consumption  entry  recorded  in 
Tables  15  to  30,  this  administration  supervised  the  entry  under  permit,  either 
for  exportation  or  for  transportation  and  exportation,  of  considerable  quantities 
of  plants  and  plant  products,  as  follows:  Flower  bulbs,  corms,  and  tubers, 
1,705,598;  fruit  trees,  37,694;  cacti,  58,076;  orchids,  1,361;  rose  bushes,  1,869; 
miscellaneous  plants,  6,729;  acorns,  557,962  pounds;  apples,  817,601  pounds; 
beans  (string),  56,637  pounds;  carrots,  37,178  pounds;  celery,  494,380  pounds; 
cherry  (dried,  sour),  20,000  pounds;  citrus  fruits  (grapefruit,  oranges,  limes), 
17,982,040  pounds;  garlic,  2,875,391  pounds;  grapes,  38,599  pounds;  lemons, 
100,696  crates;  melons,  409,358  pounds;  onions,  10,294,586  pounds;  peas, 
2,328,327  pounds;  peppers,  39,201  pounds;  pineapples,  141,250  crates;  potatoes, 
2,570,782  pounds;  tamarind  bean  pods,  12,176  pounds;  tomatoes,  18,517,480 
pounds;  watermelons,  74,712  pounds;  miscellaneous  vegetables,  24,449  pounds; 
bagging,  50  bales;  broomcorn,  29  bales;  brooms,  120;  corn,  3,589,803  pounds; 
cotton,  73,136  bales  and  18  packages;  cottonseed,  111,302  pounds;  cottonseed 
cake,  2,957,798  pounds;  cottonseed  oil,  34,269  gallons;  cotton  waste,  119  bales; 
seed  or  paddy  rice,  991,930  pounds. 

MARITIME-PORT  INSPECTION 

SHIP    INSPECTION 

Ship  inspection  has  been  continued  along  the  lines  described  in  previous 
annual  reports. 

The  port  of  Corpus  Christi,  Tex.,  was  opened  at  the  beginning  of  the  fiscal 
year,  and  the  inspector  formerly  stationed  at  Gulfport,  Miss.,  was  transferred  to 
take  charge  at  Corpus  Christi.  The  work  at  Gulfport  has  been  taken  care  of 
by  inspectors  stationed  at  Mobile,  Ala.  Conditions  at  Wilmington,  N.  C,  did 
not  justify  a  full-time  plant-quarantine  inspector  and  the  inspector  assigned  to 
that  port  has  been  transferred  to  New  York.  Problems  requiring  the  attention 
of  a  plant-quarantine  inspector  will  be  handled  from  the  Charleston,  S.  C, 
office. 

The  inspection  at  ports  in  California,  Florida,  Hawaii,  and  certain  ports  in 
Puerto  Rico  has  been  performed  by  State  and  Territorial  officials  serving  as 
collaborators  of  the  Plant  Quarantine  and  Control  Administration  at  a  very 
small  cost  to  the  department. 

A  record  by  ports  of  the  ship  inspection  appears  in  Table  31. 
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Table  31. — Ships  inspected,  fiscal  year  1932 
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Port 


Baltimore - 

Bellingham 

Boston 

Brunswick  i 

Charleston 

Chicago 

Corpus  Christi 

Detroit 

Fall  River  2 

Galveston 

Gulfport  3 

Honolulu  4 

Houston 

Jacksonville  4 

Key  West4 

Miami 4 

Mobile 

New  Orleans 

Newport  News  4 

New  York 

Norfolk.... 

Pensacola  4 

Philadelphia 

Port  Arthur. 

Portland,  Oreg 

Providence  2 

Puerto  Rico  (all  ports) .. 

San  Diego  4 

San  Francisco  4 

San  Pedro4 

Savannah 

Seattle 

Tampa  4 

West  Palm  Beach  4 

Total 


From  foreign  ports 


622 

324 

1,295 

12 

135 

7 

49 

385 

20 

346 

24 

212 

222 

111 

508 

704 

234 

1,233 

61 

3,979 

297 

48 

743 

215 

105 

83 

1,227 

739 

541 

1,199 

88 

1,424 

285 

215 


Direct 


610 

102 

1,241 

8 

135 

7 

47 

9 

20 

344 

24 

212 

222 

111 

508 

704 

234 

1,233 

16 

3,821 

293 

48 

741 

212 

105 

11 

1,227 

739 

541 

1,199 

88 

1,000 

285 

215 


17,692    16,312 


S-8 


416 

47 

647 

4 

109 

4 

42 
0 

14 
283 

19 
107 

28 

47 
212 
237 
168 
780 

12 

2,433 

106 

13 
522 

63 

67 

9 

807 

14 
103 
219 

72 
275 

29 

12 


7,920 


Via   United   States 
ports 


564 

2 

257 

0 

93 

1 

127 

0 

0 

591 

73 

23 

719 

129 

1 

4 

387 

736 

379 

,060 

932 

173 

815 

250 

407 

6 

0 

65 

442 

461 

71 

283 

303 

1 


355 


541 

1 

240 

0 

93 

1 

127 

0 

0 

591 

64 

23 

719 

129 

1 

4 

387 

439 

18 

874 

855 

173 

809 

249 

407 

0 

0 

65 

442 

461 

42 

283 

303 

1 


8,342 


320 

0 

99 

0 

49 

1 

52 

0 

0 

226 

19 

0 

17 

16 

1 

0 

166 

227 

11 

386 

207 

2 

532 

18 

158 

0 

0 

0 

70 

36 

34 

144 

1 

0 


2,792 


Via  Hawaii 


224     224 


119 


Via  Puerto  Rico 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
115 


123 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
115 
4 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
0 
0 
0 


123 


£~ 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
101 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


101 


'  Work  handled  by  inspector  stationed  at  Savannah,  Ga. 

2  Work  handled  by  inspectors  stationed  at  Boston,  Mass. 

3  Work  handled  by  inspectors  stationed  at  Mobile,  Ala. 

4  Collaborators  stationed  at  these  ports. 
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Table  31. — Ships  inspected,  fisal  year  1932 — Continued 


Port 


Baltimore 

Bellingham 

Boston 

Brunswick  ' 

Charleston 

Chicago 

Corpus  Christi 

Detroit 

Fall  River2 

Galveston 

Gulfport3 

Honolulu  4 

Houston 

Jacksonville  4 

Kev  West4 

Miami4 

Mobile 

New  Orleans 

Newport  News  4 

Xew  York 

Norfolk 

Pensacola  4 

Philadelphia 

Port  Arthur 

Portland,  Oreg 

Providence  2 

Puerto  Rico  (all  ports) 

San  Diego  4 

San  Francisco  4 

San  Pedro  4 

Savannah 

Seattle 

Tampa  4 

West  Palm  Beach  4._- 


From  Hawaii 


Direct 


Total 344   344 


BT3 

o  0 

«  03 


Via  United 
States  ports 


18 

2 
22 

0 

0 

0 

1 

si 

o 

0 
0 
2 

0 
0 


73      156 


10 
0 

36 

2 

0 
11 

0 

0  I 
0 

1 

15 

0 
20 

0 

0 


From  Puerto  Rico 


Direct 


1 
0 

1 
0 
0 

o ! 

0 
0 
0 
0 
0 
0 
0 
0 
0 

1 

5 
0 
6 
0 
0 


1  j     54 


149       17     340 


13 

0 
15 
0 

0 

o  i 

0 
0 
0 
9 
0 
0 

o  I 

l 

16 

40 

0 
158 

8 

1 
54 

0 

0 

0 

0 

0 

0 


Via  United 
States  ports 


From  United 

States  ports  J 

via  Panama 

Canal 


336     209     109     102 


si 


146 

1 

179 

0 

45 

0 

12 

0 

0 

8 

0 

40 

89 

18 

0 

0 

59 

51 

2 

127 

61 

1 

120 

6 

329 

0 

24 
174 
581 
814 
12 
190 


33  ;3,095    3,072 


143 

1 

179 

0 

45 

0 

12 
0 
0 
8 
0 

40 

89 

18 

0 

0 

59 

51 

0 

124 

54 

1 

119 

6 

329 

0 

24 

174 

581 

814  | 

5 
190 


135 


1  Work  handled  by  inspector  stationed  at  Savannah,  Ga. 

2  Work  handled  by  inspectors  stationed  at  Boston,  Mass. 

3  Work  handled  by  inspectors  stationed  at  Mobile,  Ala. 

4  Collaborators  stationed  at  these  ports. 

Note. — The  foreign-ship  arrivals  do  not  in  all  cases  agree  with  customs  figures.  Foreign  ships  may  put 
in  for  bunkers  and  be  inspected  by  inspectors  of  the  Plant  Quarantine  and  Control  Administration  but  not 
entered  by  customs.  On  the  other  hand  ships  entered  at  certain  small  outside  ports  are  included  in  customs 
records  but  not  in  this  report. 


CARGO    INSPECTION 


All  importations  of  plants  and  plant  products  subject  to  quarantine  restrictions 
were  inspected  at  the  port  of  entry  or  the  port  of  first  arrival.  Table  32  indicates, 
by  port,  the  number  of  shipments  inspected  and  entered  under  permit  and^the 
number  of  shipments  refused  entry. 
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Table  32. — Inspection  of  shipments  of  plants  and  plant  products  offered  for  entry, 

fiscal  year  1932 


Port 

Shipments 
inspected 

and  entered 
under 
permit 

Ship- 
ments 
refused 
entry 

Port 

Shipments 

inspected 

and  entered 

under 

permit 

Ship- 
ments 
refused 
entry 

Baltimore. 

222 
129 

988 

1 

276 

53 

64 

320 

313 

5 

508 

133 

2 

791 

78 

137 

2 
0 
5 
0 
0 
0 
3 
2 
2 
0 
158 
2 
1 
0 
1 
0 

1,776 

12, 683 

164 

449 

3 

21 

990 

36 

8 

1,546 

608 

57 

220 

1,107 

3 

Bellingham 

25 

Boston...        .  _ 

Norfolk 

1 

Brunswick1 .. 

Philadelphia 

19 

Buffalo 

2 

Charleston 

Portland,  Oreg 

0 

Chicago _ 

Puerto  Rico  (all  ports) 

1 

Detroit. 

0 

Galveston 

2 

Gulfnort 2 

4 

Honolulu  3 

San  Pedro  3 

0 

1 

Jacksonville  3 .  .      __. 

Seattle 

2 

Key  West  3 

Tampa  3  . 

0 

Total  ... 

Mobile..  _.  ...  ...  . 

23,  688 

236 

1  Work  handled  by  inspector  stationed  at  Savannah,  Ga. 

2  Work  handled  by  inspectors  stationed  at  Mobile,  Ala. 

3  Collaborators  are  stationed  at  these  ports. 

*  Work  handled  by  inspectors  stationed  at  Boston,  Mass. 

Disinfection  is  required  of  certain  commodities  as  a  condition  of  entry  and  of 
other  commodities  when  inspection  reveals  the  presence  of  injurious  insects  or 
plant  diseases.  Such  treatment  is  given  at  commercially  operated  plants  under 
the  supervision  of  administration  inspectors.  The  following  plant  material 
requiring  treatment  was  imported  during  the  fiscal  year:  Cotton,  93,356  bales 
(including  758  bales  of  linters)  and  397  packages  (including  9  packages  of  linters) ; 
cotton  waste,  3,592  bales  and  12  packages;  bagging,  216  bales;  tree  seeds,  4,243 
pounds,  105  cases,  and  231  packages;  nursery  stock,  59  cases  and  212  packages; 
chestnuts,  30,782  cases;  and  narcissus  bulbs  imported  under  special  permit, 
1,639,186. 

It  is  also  necessary  for  inspectors  at  several  ports  to  devote  considerable  time 
to  the  inspection  of  miscellaneous  cargoes  to  establish  the  true  status  of  the 
material.  Likewise,  it  is  occasionally  necessary  to  spend  some  time  in  supervising 
the  cleaning,  by  importers,  of  products  contaminated  with  objectionable  material 
such  as  soil. 

Inspectors  at  some  of  the  southern  ports  have  rendered  assistance  to  flour 
exporters  by  inspecting  ships'  holds  and  clocks  for  the  presence  of  insects  injurious 
to  flour.  At  Galveston  34  ship  inspections  were  made  during  the  fiscal  year,  at 
Houston  46  ship  and  39  dock  inspections,  and  at  New  Orleans  75  ship  and  37 
dock  inspections. 

AIRPLANE    INSPECTION 

Airplanes  from  foreign  countries  were  inspected  at  the  following  six  ports  of 
«ntry:  Brownsville,  El  Paso,  and  Laredo,  Tex.;  Miami,  Fla.;  San  Diego,  Calif.; 
and  San  Juan,  P.  R.  During  the  year  a  total  of  3,898  airplanes  were  inspected 
at  these  ports,  and  388  were  found  to  carry  prohibited  plant  material. 


FOREIGN    PARCEL-POST    INSPECTION 

Through  cooperation  with  the  customs  and  post-office  officials,  all  packages 
from  foreign  countries  which  are  found  to  contain  plants  or  plant  products  are 
referred  to  inspectors  of  .the  administration  for  examination.  Such  packages 
arriving  at  ports  of  entry  where  there  are  no  representatives  of  the  administration 
are  forwarded  by  the  postal  officials  to  the  nearest  port  at  which  an  inspector  is 
stationed. 

A  record  by  port  of  the  number  and  disposition  of  foreign  parcel-post  packages 
inspected  during  the  fiscal  year  appears  in  Table  33. 
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Table  33. — Number  of  inspections  of  foreign  parcel-post  packages,  fiscal  year  1932 


Port 

Inspected 

Refused 
entry  (en- 
tire or  in 
part) 

Diverted  1 
to  Wash- 
ington 

Port 

Inspected 

Refused 
entry  (en- 
tire or  in 
part) 

Diverted 
to  Wash- 
ington 

Baltimore 

1,193 

2,158 

1,056 

44 

2.707 

5,258 

48 

259 

541 

955 

563 

267 

2,319 

24 

68 

125 

125 

7 

7 

866 

244 

0 

1 

135 

117 

102 

35 

220 

17 

1 

66 

178 

0 

23 

61 

ISO 

0 

0 

22 
0 

73 
8 
0 
3 

10 

Naco  .            

46 

56 
1,644 

11 
9,566 

30 

16 

41 

4,065 

279 

1 

2 

12 

1,032 

4 

444 

18 

3 

3 

325 

90 

1 

0 

Boston...  ... 

New  Orleans 

New  York 

35 

Brownsville . 

468 

Buffalo 

3 

Chicago.. 

Philadelphia 

411 

Detroit 

6 

Douglas  ... .. 

Puerto    Rico    (all 

Eagle  Pass 

0 

El  Paso 

San  Diego  J 

San  Francisco  l 

Seattle 

0 

o 

Jacksonville  l 

9 

Laredo. 

"West  Palm  Beach1. 
Total 

0 

Los  Angeles  ' 2 

Miami  L_______ 

33,  215 

3,936 

1,556 

Mobile 

1  Collaborators  are  stationed  at  these  ports. 

2  230  packages  were  diverted  to  San  Francisco  for  treatment. 

MEXICAN-BORDER  SERVICE 

Effective  July  1,  1931,  the  Mexican  border  was  divided  into  three  districts 
with  a  leader  in  each  who  has  had  general  supervision  of  the  inspection  work  in 
his  district.  District  No.  1  extends  from  Brownsville  to  and  including  Del  Rio, 
Tex.;  district  No.  2  from  Presidio,  Tex.,  to  Columbus,  N.  Mex.,  and  district  No.  3 
from  Douglas,  Ariz.,  to  San  Ysidro,  Calif.  Under  this  arrangement  the  work 
has  been  given  closer  supervision  than  was  possible  in  the  past. 

The  movement  of  railway  cars  from  Mexico  showed  a  decided  decrease  over 
previous  years.  Nineteen  thousand  four  hundred  and  twenty-nine  freight  cars 
were  inspected  in  the  Mexican  Railway  yards.  Of  these,  18,285  entered  the 
United  States  and  3,221  were  fumigated  as  a  condition  of  entry.  Three  hundred 
and  ninety-four  cars  were  found  to  be  contaminated  with  cottonseed  and  were 
required  to  be  cleaned  before  entry  was  permitted.  A  charge  of  S4  was  made  for 
each  car  fumigated,  and  all  fees  collected  were  covered  into  the  Treasury  as 
miscellaneous  receipts. 

A  summary  of  the  railway-car  inspection  and  fumigation  is  given  in  Table  34. 

Table  34. — Inspection  and  fumigation  of  railway  cars  crossing  the  border  from 

Mexico,  fiscal  year  1932 


Port 

Cars  in- 
spected 

Cars  with 
cottonseed 

Cars  en- 
tered 

Cars 
fumigated 

Fees  col- 
lected 

Brownsville  ..             ...                          ______ 

283 

527 

1,155 

3,167 

5,183 

576 

8,519 

19 

8 

12 

103 

39 

137 

5 

90 
0 

214 

527 

1,064 

3,061 

4,632 

576 

8,192 

19 

47 

11 

342 

330 

1,310 

1,174 
0 

$188 

44 

1,200 

El  Paso       

1.308 

Laredo     ..           .           ..               .         . 

5,400 

28 

4,600 

Presidio  2 ________ 

0 

Total                                                                

19,  429 

394 

18,  2S5 

3,221 

3  12,  768 

1  Does  not  include  379  loaded  Mexican  gondolas  which  crossed  to  the  smelter,  unloaded,  and  returned 
to  Mexico. 

2  Fire  destioyed  the  railway  bridge  between  Ojinaga,  Chihuahua,  Mexico,  and  Presidio,  Tex.,  on  Jan. 
24,  1932,  and  its  reconstruction  was  not  completed  until  June  23,  1932. 

3  The  apparent  discrepancy  in  fees  collcted  and  the  number  of  cars  fumigated  may  be  explained  by  the 
fact  that  it  is  customary  for  the  railroads  to  purchase  fumigation  coupons  in  advance. 

In  addition  to  the  freight  cars  listed  in  Table  34,  4,088  Pullman  and  passenger 
coaches  crossed  the  border  and  were  inspected.  Inspectors  on  the  Mexican 
border  also  take  an  active  part,  in  cooperation  with  the  customs  service,  in  the 
inspection  of  vehicles,  baggage,  personal  effects,  and  express  packages  from 
Mexico.     During  the  fiscal  year  98,898  pieces  of  baggage  were  examined.     Many 
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interceptions  of  prohibited  plant  material  were  made  in  connection  -with  these 
inspections.     A  record  of  such  interceptions  appears  in  Table  39. 

Considerable  quantities  of  fresh  fruits  and  vegetables  entered  from  Mexico 
during  the  year.  A  total  of  7,581  carload  lots  entered  in  addition  to  large  amounts 
brought  in  for  local  consumption  under  permits  issued  to  the  inspectors  in 
charge  at  the  various  ports.    . 

INSPECTION  IN  PUERTO  RICO  AND  HAWAII 

In  addition  to  the  inspection  of  ships  and  plants  and  plant  products  arriving 
in  Puerto  Rico  from  foreign  countries,  the  inspectors  stationed  on  that  island 
enforce  the  provisions  of  quarantine  No.  58.  This  involves  the  inspection  of 
fruits  and  vegetables  in  the  fields,  in  packing  houses,  and  on  the  docks,  and  all 
shipments  of  such  products  moving  to  the  mainland  have  been  certified  as  free 
from  pests. 

Provision  is  also  made  for  the  inspection  of  parcel-post  packages  originating 
on  the  island  and  destined  for  points  on  the  mainland.  A  total  of  814  parcel- 
post  packages  were  inspected  during  the  year,  103  of  which  were  found  to  contain 
contraband  plant  material  and  were  returned  to  the  sender. 

Valuable  assistance  was  rendered  in  the  enforcement  of  the  foreign-plant 
quarantines  by  insular-quarantine  inspectors  serving  as  collaborators. 

Table  35  contains  a  record  by  months  of  the  number  of  containers  of  fruits 
and  vegetables  inspected  and  certified  for  shipment. 


Table  35. — Number  of  containers  of  fruits  and  vegetables  moving  from  Puerto 
Rico  to  the  mainland,  inspected  and  certified  under  quarantine  No.  58,  fiscal 
year  1932 


Item 

Inspected  and  certified  during— 

July 

August 

September 

October 

November 

December 

11 
49 

6 
14 
9 
3 

4 
79 

"Rananas  (hnnchp.s) 

656 

39 

1 

Breadfruit  nuts ...  ... 

Cassava  melons... 

Chavotes 

11 
1 

62 
16 

7 

Citrons 

1 

Cucumbers 

7 
10 

489 

Dasheens .  .  . 

17 

2 

10 

Eggplants 

11 

Ginger .  ...  . 

55 

161,  389 

5 

66 

90,  897 

6 

20 

111,  579 

23 

3 

148,  245 
67 

Grapefruit 

8,642 

2,264 

Lemons 

5 

Lima  beans 

42 

1 

181 

Limes 

51 

42 

17 

2 

Limes  (sour) ... 

58 

7 
9,621 

2 

Mixed  (fruits  and  vegetables) 

10 

483 

1 

21 

1 
202 

2 
1,024 

8 
15,429 

173 
2,511 

Oranges  (sour) 

288 

3 

4 

150 

Pigeon  peas ... 

1,125 

37,  242 
37 
140 

5,977 
141 
157 

5,302 
102 
84 

7,031 
46 

7,980 
49 

13,433 

Pumpkins ... 

77 

Squash .  ... 

2 

150 

130 

9 

4 

3 

Tangerines 

2 

9 

21 

1 

Total 

200,116 

97,  558 

118,  192 

165, 180 

32,  433 

20,  S90 

Certificates 

576 

286 

275 

333 

216 

262 
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Table  35. — Number  of  containers  of  fruits  and  vegetables  moving  from  Puerto 
Rico  to  the  mainland,  inspected  and  certified  under  quarantine  No.  58,  fiscal 
year  1932 — Continued 


Item 

Inspected  and  certified  during — 

January 

February 

March 

April 

May 

June 

Total 

21 

Bananas  (bunches) 

1 

10 

11 
1 

860 

Breadfruit  nuts 

10 

1 
36 
49 

2 

3 

Cassava  melons 

39 

Chayotes 

81 

2 

1,570 

40 

40 

34 

20 

3 

387 

91 

509 

12 

3,347 

1 

42 

1 

11 

213 

1 

8 

Cucumbers 

1,469 

22 

241 

1,540 

27 

500 

7 

1,  553 

5,  524 

83 
213 

318 

1,514 

3 
10,  276 

166 

1,  454 

2,148 

1,889 

543,  683 
107 

136 

1 

202 

1 

314 

917 

Limes 

23 

47 

186 

Limes  (sour) 

60 

5 

22 
5,305 

5 

Mixed    (fruits    and    vege- 
tables)  

15 

2,065 

5 

4 

2,371 

11 

11 

1,443 

1,017 

63, 661 

4 
741 

2 
2 

1 

249 

Oranges 

39,  754 

Oranges  (sour)... 

305 

Peas  (garden) 

9 

1,534 

1,368 

21, 992 

20 

Peppers 

864 

1,  542 

9,660 

1 

353 

71 

2,900 

1 

190, 155 

976 

1 

173, 129 

49 

7,944 

5,054 

Pineapples 

73, 233 

608,  795 

1 

1,754 
64 

220 

2,327 
618 

7 

24 

Quenepas... . . 

381 

Squash.  

136 
34 

424 

57 

192 
31 
10 
27 

53 

22 

1,109 

String  beans 

122 

10 

Tamarinds 

5 

7 

19 

8 

82 

2 

410 

2 

13 

Tomatoes 

945 
38 

708 

171 

2 

218 
89 
59 

11 
106 
25 

2,313 

406 

86 

Yucca 

I 

2 

Total 

18,  484 

37,  692 

73,  854 

198,  640 

176,  531 

83,  655 

1,  223,  225 

Certificates 

202 

206 

226 

385 

311 

232 

3,510 

Inspectors  stationed  in  Hawaii  are  engaged  principally  with  the  enforcement 
of  quarantine  No.  13,  on  account  of  the  Mediterranean  fruit  fly  and  the  melon 
fly.  Inspection  is  made  in  the  fields,  packing  sheds,  and  on  the  docks  of  such 
fruits  and  vegetables  as  are  permitted  to  move  to  the  mainland. 

Inspection  of  parcel-post  packages  originating  in  the  Hawaiian  Islands  and 
destined  for  the  mainland  was  carried  on  throughout  the  year.  Seventy-nine 
thousand  nine  hundred  and  eighty-three  packages  were  opened  and  examined, 
117,987  packages  were  inspected  to  determine  contents,  and  131  were  found  to 
contain  prohibited  plant  material. 

As  an  accommodation  to  travelers  between  Hawaii  and  the  mainland,  baggage 
is  inspected  and  sealed  in  Honolulu,  thus  eliminating  delay  incident  to  the 
inspection  of  baggage  at  destination.  A  total  of  2,163  pieces  of  baggage  were 
inspected  and  sealed. 

A  summary  of  the  fruits  and  vegetables  inspected  and  certified  for  shipment 
to  the  mainland  appears  in  Table  36. 
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Table  36. — Number  of  containers  of  fruits  and  vegetables  inspected  and  certified  for 
shipment  from  Hawaii  to  the  mainland,  fiscal  year  1932 


Month 


Bananas 


Pineap- 
ples 


Tare 


Coconuts 


Ginger 
root 


Lily  root 2 


Permits 
issued 


July 

August 

September. 
October... 
November. 
December. 
January... 
February.. 

March 

April. 

May 

June 

Total 


4,468 
8,319 
9,855 
9,500 
10,  768 
17,  222 
9,298 
9,484 
8,746 
6,863 
4,707 
5,182 


2,509 
4,138 
2,346 
5,850 
7,606 
7,876 
9,650 
6,060 
13,  276 
2,320 
5,666 
1,654 


184 

475 

264 

160 

58 

23 

26 

0 

26 

0 

0 

1 


21 
67 

275 
198 

3 
544 
94 

5 


0 

0 

18 

101 

222 

243 

59 

76 

234 

25 

67 

129 


104,  412 


3,951 


1,217 


1,292 


1,174 


182 
187 
267 
183 
122 
391 
135 
124 
174 
73 
174 
132 


2,144 


224 
220 
160 
166 
117 
168 
111 
111 
126 
87 
89 
116 


i  Bunches. 

3  This  is  not  a  bulb  but  is  a  root  and  is  sold  in  trade  as  ''lily  root"  or  "Lotus  root, 
of  the  Hawaiian  Agr.  Exp.  Sta. 


See  Bui.  60,  p.  53, 


INSPECTION  OF  SPECIAL-PERMIT  AND  DEPARTMENTAL  PLANT  MATERIAL 

As  in  previous  years,  all  plants  imported  under  special  permit  have  been 
inspected  at  ports  of  entry  designated  for  such  material.  A  tabular  record  of 
special-permit  importations  is  presented  in  Tables  19-22.  The  majority  of  such 
special-permit  importations  are  inspected  at  Washington,  D.  C,  and  these, 
together  with  departmental  importations  and  distributions  from  Washington, 
including  domestic  plants  entering  and  leaving  the  District  of  Columbia,  are 
inspected  and  certified  for  shipment  at  the  department  inspection  house,  in  the 
nursery,  or  in  freight,  express,  or  post  offices.  A  summary  of  the  inspections 
made  at  Washington,  D.  C.,  is  given  in  Table  37. 

Table  37. — Record  of  inspections  made  at  the  department  inspection  house,  Wash- 
ington, D.  C,  fiscal  year  1932 


Material  inspected 

Foreign 

Domestic 

Fumi- 
gated 

Other- 
wise 
treated 

Infested 
with 
insects 

Infected 

with 
diseases 

6,350 
26,  556 

79 
996 

791 

4,470 

116, 407 

71 

10, 199 

13,  859 

48 

158 

369 

1 

1,914 
30,  933 

10 
107 

55 

48 

4,892 
39 

250 

212 

1847 

1 

267 

32 

49 

523 
55 

55 

116 

Plants,  cuttings,  bulbs,  roots,  rhizomes, 

1352 

Miscellaneous  unclassified  material,  other 

than  plants  and  seeds  (departmental) . . . 

Shipments  of  plants  under  regulation  14, 

3 

285 

Shipments  of  plants  and  plant  products 
under  regulations  3  and  15,  quarantine 

13 

Containers  of  domestic  plants  other  than 
departmental  (mail,  express,  freight,  and 

12, 526 

4,892 
5,773 

Shipments  of  plants  for  distribution  by 

26 

Shipments  of  plants  by  private  individuals- 
Interceptions  of  plants  and  plant  products 

19 

294 
5,992 

39 

901 
5,992 

23 

Cotton  samples  referred  to  Washington 

i  Lots. 


An  effort  is  made  to  inspect,  in  the  field,  plants  imported  under  regulation  14 
of  quarantine  No.  37  during  at  least  two  growing  seasons  to  determine  (1)  free- 
dom from  plant  pests,  particularly  plant  diseases,  which  may  have  escaped  detec- 
tion or  which  were  in  such  an  early  stage  of  development  as  to  make  it  impossible 
to  detect  them  at  the  initial  inspection  at  the  time  of  entry,  prior  to  shipment 
to  the  field;  and  (2)  the  rapidity  of  propagation  and  the  probable  date  at  which 
the  plants  will  be  available  in  this  country  in  sufficient  quantities  to  make  it 
unnecessary  to  continue  to  subject  the  country  to  the  pest  risk  which  accom- 
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parries  importations  of  the  species  and  varieties  of  plants  involved.  Only  the 
more  recent  of  the  importations  shown  in  Table  22  are  still  under  the  observa- 
tion of  the  department.  During  the  year  field  inspections  were  made  of  im- 
ported plants  and  their  increase,  a  total  of  approximately  49,000,000  plants. 
The  results  of  inspections  in  1932  and  those  of  pieceding  years  show  that  impor- 
tations and  their  increase  produced  during  the  two  or  more  growing  seasons  they 
were  under  observation,  totaling  17,142,831  plants,  were  released  from  further 
observation  since  they  were  found  to  be  apparently  free  of  important  plant  pests 
likely  to  become  established  in  this  country. 

_  Duiing  the  fiscal  year  1,021  collections  of  plant  pests  were  sent  in  for  verifica- 
tion and  determination,  727  of  which  were  diseases  and  294  insects.  Among 
the  more  important  or  little-known  pests  found  were  the  following:  Nematodes — 
Aphelenchoides  demani  (?)  in  narcissus,  A.  parietinus  in  bulbous  iris  and  narcissus, 
A.  winchesi  in  bulbous  iris,  Aphelenchus  avenae  in  bulbous  iris  and  narcissus, 
Aphelenchoides  sp.  in  Lachenalia  sp.,  Tylenchus  dipsaci  in  bulbous  iris  and  narcis- 
sus, T.  robustus  in  bulbous  iris,  Tylenchus  sp.  in  Clematis  sp.  and  Lachenalia  sp.; 
diseases — Entyloma  nymphaeae  on  waterlily,  mosaic  or  mosaiclike  symptoms  on 
camellia,  orchid,  gladiolus,  bulbous  iris,  lilac,  narcissus,  peony,  rhododendron, 
and  tigridia,  Puccinia  iridis  on  bulbous  iris  in  Georgia,  and  Stagonospora  curtisii 
on  Lachenalia  nelsoni;  insects — Diorymerellus  laevimargo  (Curculionidae)  on 
orchid,  Eumerus  sp.  (Syrphidae)  in  narcissus,  Lepidosaphes  tuber culata  (Coccidae) 
on  orchid,  L.  philococcus  on  cactus,  Taeniothrips  gladioli  (thrips)  on  gladiolus 
and  tigridia,  and  Taenothrips  sp.  on  Lycoris  spp. 

INSPECTION  OF  PLANT-INTRODUCTION  AND  PROPAGATING  GARDENS 

As  heretofore,  plants  for  distribution  by  the  Bureau  of  Plant  Industry  from 
its  plant-introduction  and  propagating  gardens  were  inspected  and  certified 
prior  to  shipment.  Plants  shipped  from  Mandan,  N.  Dak.,  and  Chico,  Calif., 
were  inspected  by  officials  of  the  States  concerned  serving  as  collaborators  of  the 
administration.  Those  distributed  from  Chapman  Field,  Fla.,  and  Savannah, 
Ga.,  were  examined  by  inspectors  of  the  administration  in  cooperation  with 
officials  of  the  States  of  Florida  and  Georgia,  likewise  serving  as  collaborators. 
Table  38  indicates  the  number  of  plants  inspected  and  certified  for  distribution. 

Table  38. — Number  of  plants,  bud  sticks,  cuttings,  tubers,  roots,  and  shipments  of 
seeds  examined  for  distribution  from  plant-introduction  and  propagating  gardens, 
fiscal  year  1932 


Station 

Plants 

Bud  sticks, 

cuttings, 

tubers,  and 

roots 

Shipments 
of  seeds 

Bell 

23, 029 
16,  526 
2,790 
10, 428 
4,039 
321, 104 

377 
1,364 

382 

83 

7,991 

1 

Chico 

31 

Chapman  Field  . 

72 

3 

7,758 

Total    .                        .- — — 

377,  916 

10, 197 

7,865 

INTERCEPTIONS  OF  PROHIBITED  PLANTS  AND  PLANT  PRODUCTS 

A  record  of  the  number  of  interceptions  of  prohibited  plants  and  plant  products 
made  by  inspectors  and  collaborators  of  the  administration  at  all  ports  appears 
in  Table  39.  That  many  of  the  interceptions  made  were  potentially  dangerous 
is  borne  out  by  the  fact  that  during  the  year  a  total  of  1,866  interceptions,  repre- 
senting 28,717  individual  units  of  known  hosts  of  the  Mediteiranean  fruit  fly, 
from  countries  where  that  insect  is  reported  to  occur,  were  made. 

Interceptions  made  at  footbiidges,  ferries,  and  crossings  at  the  Mexican  and 
Canadian  border  ports  have  all  been  listed  as  having  been  taken  from  baggage. 
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Table  39. — Number  of  interceptions  of  contraband  plants  and  plant  products,  fiscal 

year  1932 


Port 


In  bag- 
gage 


In  cargo 


In  mail 


In  quar- 
ters 


In  stores 


Baltimore 

Bellingham 

Blaine  > 

Boston 

Brownsville 

Brunswick  2 

Buffalo 

Calexico 

Charleston 

Chicago 

Columbus 

Corpus  Christi 

Del  Rio 

Detroit  3 

Douglas 

Eagle  Pass. 

El  Paso 

Fabens 

Galveston 

Gulfport  * 

Hidalgo 

Houston 

Honolulu  5 

Jacksonville  5 

Key  Wests 

Laredo 

Los  Angeles  5 

Mercedes 

Miami 5 

Mobile 

Naco 

New  Orleans 

New  ^ork 

Nogales 

Norfolk 

Pensacola  s 

Philadelphia 

Port  Arthur 

Portland,  Oreg 

Puerto  Rico  (all  ports) 

Presidio 

Providence 

Rio  Grande  City 

Roma 

San  Diego  5 

San  Francisco  5 

San  Pedro  5 

San  "isidro 

Sasabe 

Savannah 

Seattle 

Tampa  ' 

West  Palm  Beach  s 

l^sleta 

Zapata 

Total 


13 

579 

1,474 

279 

2,958 

0 

521 

1,760 

1 

0 

99 

1 

555 

622 

651 

2,780 

6,488 

313 

28 

0 

1,303 

130 

1,234 

7 

536 

3,492 

0 

703 

862 

25 

597 

366 

1,279 

2,995 

10 

0 

53 

1 

1 

226 

224 

136 

89 

496 

44 

333 

38 

5,618 

382 

1 

218 

0 

0 

262 

64 


40,  847 


0 
0 
7 
0 
0 
1 
0 
0 
3 
0 
0 
0 
3 
0 
0 
0 
0 
3 
1 
0 

1 

91 

0 
1 
0 
0 
0 
8 

14 
0 
4 
309 
0 
3 
0 

20 
0 
0 
1 
0 
0 
0 
0 
4 

46 

13 
0 
0 
1 
1 
0 
0 
0 
0 


543 


0 
0 

192 
6 
0 
31 
0 
0 

910 
0 
0 
0 

304 
0 
1 

139 

0 

0 

0 

0 

1 

65 

90 

0 

19 

210 
0 
18 
1 
2 
5 

450 
5 
0 
0 

516 
0 
18 
0 
0 
0 
0 
0 
2 

147 
0 
0 
0 
0 
88 
0 
1 
0 
0 


3,381 


47 
0 
0 

87 
0 
7 
0 
0 

62 
0 
0 

19 
0 
0 
0 
0 
0 
0 

87 
1 
0 

21 
0 
9 
1 
0 
0 
0 
392 

75 

0 

495 

161 

0 

61 

0 

181 

15 
0 

21 
0 
0 
0 
0 

19 
372 

15 
0 
0 

57 
3 

20 

13 
0 
0 


2,241 


78 
1 
0 
8 
0 
0 
0 
0 

43 
2 
0 
4 
0 
0 
0 
0 
0 
0 

31 
5 
0 
8 
6 

29 

17 
0 
0 
0 

33 

67 

0 

170 

22 
0 

83 

19 
126 

33 
0 
2 
0 
0 
0 
0 

62 
218 

90 
0 
0 
9 
3 

17 
9 
0 
0 


1,195 


1  Inspector  stationed  at  Blaine  Jan.  11,  1932. 

2  Work  handled  by  inspector  stationed  at  Savannah,  Ga. 

3  Interceptions  in  baggage  are  recorded  at  1  customs  station  only  and  the  number  reported  represents 
only  part  of  the  total  for  Detroit. 

<  Work  handled  by  inspectors  stationed  at  Mobile,  Ala. 
*  Collaborators  stationed  at  these  ports. 

PESTS  INTERCEPTED 

During  the  fiscal  year  the  inspectors  and  collaborators  of  the  administration 
collected  from  foreign  plants  and  plant  products  insects  belonging  to  884  recog- 
nized species  and  others  distributed  among  726  genera  and  families,  fungi  and 
bacteria  belonging  to  177  recognized  species,  nematodes  belonging  to  19  recog- 
nized species,  and  numbers  of  interceptions  of  diseases  caused  by  fungi,  bacteria, 
nematodes,  or  other  agents  that  could  be  referred  to  family,  genus,  or  other 
group  only.  Many  of  these  interceptions  were  of  considerable  economic  or 
scientific  importance. 
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A  total  of  17,354  interceptions  of  insects  and  plant  diseases  were  made  during 
the  fiscal  year  1932.  Collaborators  stationed  in  California  made  5,008  intercep- 
tions of  insects  and  618  interceptions  of  plant  diseases,  and  collaborators  in 
Florida  made  442  interceptions  of  insects  and  335  interceptions  of  plant  diseases, 
practically  all  of  which  were  identified  by  State  authorities.  A  record  of  the 
interceptions  of  insects  and  plant  diseases  made  at  other  ports  appears  in  Table  40. 

Table  40. — Number  of  interceptions  of  insects  and  plant  diseases  made  during  the 
fiscal  year  1932,  exclusive  of  California  and  Florida 


Port 


Baltimore 

Bellingham 

Blaine1 

Boston 

Brownsville 

Buffalo.-. 

Cale\ico 

Charleston 

Chicago 

Columbus,  N.  Mex 

Corpus  Christi 

Del  Rio 

Detroit 

Douglas 

Eagle  Pass 

El  Paso 

Fabens 

Galveston 

Hawaii 

Hidalgo --. 

Houston 

Laredo 

Mobile  2 

Naco 

New  Orleans 

New  York 

Nogales 

Norfolk 

Philadelphia 

Port  Arthur  3 

Portland,  Oreg 

Presidio 

Rio  Grande 

Roma 

San  Juan 

San  Ysidro 

Sasabe 

Savannah 

Seattle 

St.  Louis 

Thayer 

Washington,  D.  C,  inspec 

tion-house 

Wilmington,  N.  C.4 

Ysleta— 

Zapata 

Miscellaneous 

Total 


Number  of  interceptions  in — 


Cargo 


Stores 


Baggage 


In- 
sects 


11 
3 
2 

135 
8 
4 
1 

328 
12 
0 
0 
0 
39 
0 
10 
3 
0 
0 

272 
1 


382 

1 

193 

813 

134 

106 

218 

3 

0 

2 

1 

0 

61 

4 

2 

6 

118 

0 

0 

472 
0 
1 
0 
0 


Dis- 
eases 


0 
30 
2 
15 
0 
4 
1 
0 
0 
0 
149 
1 
1 
1 
0 
0 
1 
0 
0 

1 

3 
0 

30 
471 

49 

19 
295 
0 
0 
0 
0 
0 

45 
0 
0 
3 

29 
0 
0 

312 
0 
0 
0 
0 


1,470 


In- 
sects 


34 
1 
0 
281 
0 
0 
0 

47 
0 
0 

31 
0 
1 
0 
0 
0 
0 
3 
1 
0 
0 
0 

65 
0 

102 

130 

2 

63 
3SU 
6 
0 
0 
0 
0 
7 
0 
0 

12 

84 
0 
0 

0 
1 
0 
0 
0 


1,251 


Dis-     In- 

eases   sects 


25 
2 
0 
196 
0 
0 
0 

88 
3 
0 

63 
0 
1 
0 
0 
0 
0 
4 
0 
0 
0 
0 

34 
0 
125 
0 
0 

30 
548 
4 
0 
0 
0 
0 
2 
0 
0 

35 

52 
0 
0 

0 
0 
0 
0 
0 


1,212 


2 
170 
236 
0 
2 
0 
0 
0 
0 
3 
4 
5 

37 

76 

2 

1 

163 

60 
0 

80 

10 
3 

20 
161 

51 
4 

16 
0 
0 

11 
3 


1,207 


Dis- 
eases 


Quarters 


In- 
sects 


6 
0 
0 

56 
5 
0 
0 
8 
0 
0 

13 
0 
0 
0 
0 
0 
0 
2 

19 
0 
0 
0 

21 
0 

66 

11 
0 

26 
100 
2 
0 
0 
0 
2 
4 
0 
0 

18 

66 
0 
0 

0 
0 
0 
0 
0 


425 


Dis- 


Mail 


In- 
sects 


3 
0 

0 

75 
0 
2 
0 
0 

11 
0 
0 
0 

41 
0 
0 
2 
0 
0 
160 
0 
0 
0 
6 
0 
4 

36 
0 
0 
222 
0 
1 
0 
0 
0 
6 
0 
0 
0 
8 
1 
0 

555 
0 
0 
0 
3 


1,136 


Dis- 
eases 


0 
0 

24 
0 
0 
0 
0 

10 
0 
0 
0 

38 
0 
0 
1 
0 
0 

1 

0 
0 
0 
0 
0 

1 

0 
0 
0 
185 
0 
0 
0 
0 
0 
1 
0 
0 
0 
7 
0 
0 

272 
0 
0 
0 
3 


Total 


In-      Dis- 
sects i  eases 


4 
717 
249 

6  I 

3  i 
383 

23 

44  ! 

S5  i 
5  I 

47 

81 
2  ! 
6 
615 

61 


484 

4 

385 

1,151 

187 

199 

936 

11 

1 

13 

4 

3 


36 
319 

1 
19 

1,027 
1 
2 
0 
3 


7,379 


38 

13 

0 

281 

17 

16 
0 

95 

14 
0 

71 
0 
190 
2 
8 

45 
1 
5 
3 
2 
0 
4 

39 

2 

177 

471 

64 

62 
1,138 
4 
0 
0 
2 
1 

51 
0 
1 

39 

125 

0 

584 
0 
3 
0 


3,572 


1  Inspector  stationed  at  Blaine,  Wash.,  Jan.  11,  1932. 

2  Includes  interceptions  at  Gulfport,  Miss. 

3  Includes  interceptions  made  at  Beaumont  and  Sabine,  Tex.,  and  Lake  Charles,  La. 
*  This  port  was  closed  Sept.  9,  1931. 

Note.— Inspectors  stationed  in  Puerto  Rico  made  57  interceptions  of  insects  and  50  interceptions  of 
plant  diseases  during  their  field  and  packing-house  inspection  of  fruits  and  vegetables  for  shipment  to  the 
mainland. 
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CERTIFICATION  FOR  EXPORT 

The  revised  rules  and  regulations  of  the  Secretary  of  Agriculture  governing  the 
inspection  and  certification  of  plants  and  plant  products  offered  for  export  to 
meet  the  sanitary  requirements  of  foreign  countries  became  effective  August  1, 
1931,  and  since  that  date  the  sliding  scale  of  charges  for  services  rendered  has 
been  abandoned  and  a  fee  of  $1  collected  for  each  consignment  of  products 
inspected  and  certified.  This  has  resulted  in  a  considerable  decrease  in  the 
amount  of  fees  collected  for  this  service. 

During  the  year  3,371  certificates  were  issued  at  18  ports.  These  certificates 
covered  a  total  of  795,763  containers  of  fresh  fruits  and  vegetables  and  6,146 
containers  of  nursery  stock,  including  seeds.  Fees  to  the  amount  of  $3,908  were 
collected  and  covered  into  the  Treasury  as  miscellaneous  receipts. 

TECHNOLOGICAL  DIVISION 

Cooperative  work  with  other  divisions  and  projects  of  the  administration  on 
problems  relating  to  the  sterilization  of  plants  and  plant  products  under  quaran- 
tine regulations  was  carried  on  throughout  the  fiscal  year  1932. 

STERILIZATION  METHODS  DIRECTED  AGAINST  THE  COTTON  PINK  BOLLWORM 

Equipment  was  designed  and  constructed  for  treating  cottonseed  for  planting 
to  destroy  such  pink-bollworm  larvae  as  might  be  contained  therein.  This  ma- 
chine consists  of  a  preheater  which  heats  the  cottonseed  up  to  145°  F.,  and  four 
steamjacketed  hoppers  for  holding  the  cottonseed  during  sterilization.  The 
cottonseed  is  heated  up  to  a  sterilizing  temperature  in  the  preheater,  then 
conveyed  to  the  hoppers  mechanically,  and  allowed  to  remain  in  these  receptacles 
for  a  period  of  one  hour.  The  temperature  is  regulated  automatically  by  means 
of  a  thermostat  on  the  steam  line.  The  machine  is  adapted  to  continuous  opera- 
tion as  it  requires  about  20  minutes  to  preheat  the  seed  and  fill  one  hopper,  the 
sterilization  being  finished  in  the  first  hopper  by  the  'time  the  fourth  is  filled. 
Tests  showed  that  even  under  the  most  adverse  conditions  this  treatment  would 
destroy  all  living  pink-bollworm  larvae  contained  in  the  seed.  Cottonseed 
treated  in  this  machine  may  be  shipped  from  the  regulated  area  to  regions  free 
from  the  pink  bollworm  with  assurance  that  no  infestation  will  be  carried  in  the 
seed.  Thirty-five  tons  of  seed  were  sterilized  this  season  by  this  method.  The 
seed  sold  for  $60  per  ton,  as  compared  with  from  $10  to  $12  per  ton  at  the  oil  mill. 

A  new  type  sterilizer  for  the  sterilization  of  cottonseed  at  the  gin  to  destroy 
the  pink  bollworm  was  developed  in  cooperation  with  a  commercial  concern. 
This  sterilizer  has  a  capacity  of  about  4,000  pounds  per  hour.  It  is  adapted  to 
sterilizing  the  seed  as  it  comes  from  the  gin,  and  will  take  care  of  the  output  from 
a  5-stand  gin. 

Work  on  the  vacuum  fumigation  of  cottonseed  to  destroy  the  pink  bollworm 
present  so  that  the  seed  from  the  regulated  area  could  be  used  for  planting  without 
risk  of  spreading  the  pink  bollworm  was  finished  this  year.  This  method  can  be 
used  as  an  alternative  for  the  heat  sterilization  of  cottonseed  already  discussed, 
if  it  is  found  desirable. 

A  series  of  tests  was  made  with  baled  cotton  to  determine  the  efficiency  of  this 
method  of  sterilization  in  destroying  pink  bollworms  which  might  be  contained 
in  infested  seed  in  cotton  bales  as  they  come  from  the  gin.  It  was  found  possible 
to  kill  all  pink  bollworms  in  cottonseed  inside  the  bale  even  under  adverse  condi- 
tions with  the  dosage  and  period  of  exposure  recommended  for  this  treatment. 

CITRUS  FRUIT  STERILIZATION 

An  infestation  of  Mexican  fruit  worm  in  the  lower  Rio  Grade  Valley  of  Texas 
last  spring  made  necessary  the  sterilizing  of  citrus  fruit  from  that  section  for 
shipment  to  Southern  States  in  order  to  avoid  any  possibility  of  disseminating  the 
fruit  fly.  The  oranges  and  grapefruit  were  sterilized  by  refrigeration,  which  pro- 
vides for  holding  the  fruit  for  a  period  of  15  days  at  30°  to  31°  F.  at  the  approxi- 
mate center  of  the  fruit.  The  treatment  was  applied  in  11  commercial  cold 
storages,  9  of  which  were  located  in  Texas.  In  all  214  carloads  were  treated,  and 
the  fruit  was  generally  in  fine  condition  when  the  15-day  sterilization  period  was 
completed.  Because  of  market  conditions  the  growers  received  from  $1  to  $2 
more  per  box  for  their  fruit  after  sterilization  than  they  would  have  if  the  fruit 
had  been  sold  at  the  time  it  was  placed  in  refrigeration. 
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ELIMINATING  JAPANESE  BEETLES  FROM  NURSERY  STOCK  AND  FARM  PRODUCTS 

The  work  of  determining  the  arsenate  of  lead  content  in  the  upper  3  inches  of 
soil  of  nursery  plots,  heeling-in  areas,  and  plunging  frames,  which  was  carried  on 
during  the  previous  fiscal  year  by  the  Bureau  of  Entomology,  was  taken  over 
during  the  fiscal  year  1932  by  the  administration.  A  laboratory  was  established 
for  this  purpose  at  White  Horse,  N.  J.,  in  October,  1931.  The  requirements  for 
this  treatment  are  that  there  shall  be  1,500  pounds  of  arsenate  of  lead  well  mixed 
in  the  upper  3  inches  of  soil  in  nurseries  to  destroy  the  immature  stages  of  the 
Japanese  beetle  and  make  it  possible  to  ship  balled  nursery  stock  without  risk 
of  spreading  the  infestation.  It  is  essential  that  each  year  the  amount  of  arsenate 
of  lead  in  the  upper  3  inches  of  soil  be  determined  and  sufficient  lead  arsenate 
added  to  bring  the  content  to  1,500  pounds  for  the  fiist  3  acre-inches.  In  the 
spring  of  1932  there  was  a  total  of  823  nursery  plots,  heeling-in  areas,  and  plunging 
frames  which  required  analysis,  or  127.7  acres  in  14  nurseries  in  the  Japanese 
beetle  regulated  area.  In  determining  the  amount  of  lead  arsenate  in  the  upper 
3  inches  of  soil  in  these  plots  and  in  carrying  on  some  tests  in  connection  with  the 
distribution  of  arsenic  in  the  soil,  2,500  analyses  were  made.  Special  apparatus 
of  various  types  was  designed  and  constructed  for  this  work. 

A  method  of  treating  potted  plants  with  carbon  disulphide  emulsion  to  free 
them  from  immature  stages  of  the  Japanese  beetle  was  developed  which  gave 
practically  as  good  results  as  can  be  obtained  from  treating  nursery  stock  in  the 
field  with  carbon  disulphide  in  the  usual  manner. 

A  machine  was  devised  for  separating  Japanese  beetles  from  string  beans  in 
order  to  prevent  the  dissemination  of  this  insect  when  string  beans  are  shipped 
from  the  regulated  area.  This  machine  has  a  capacity  of  about  a  bushel  per 
minute,  and  it  can  be  operated  at  a  cost  of  approximately  1  cent  per  bushel. 

The  method  of  fumigating  bananas  in  carload  lots  to  prevent  the  transporta- 
tion of  the  Japanese  beetle  was  modified.  Tests  showed  that  it  was  possible 
to  use  liquid  hydrocyanic  acid  instead  of  calcium  cyanide  and  that  it  would  be 
possible  to  reduce  the  cost  of  material  for  fumigation  from  $2.25  to  $9.75  to  about 
$0.35  a  carload. 

DISINFECTING  IMPORTED  PLANT  PRODUCTS 

The  fumigation  houses  along  the  Mexican  border  have  been  repaired  and  put 
in  good  condition.  In  this  work  portions  of  some  of  the  houses  were  rebuilt;  10 
new  doors,  designed  especially  for  these  houses,  were  installed;  and  an  exhaust 
system  was  designed  and  constructed  at  one  fumigation  house,  which  made 
necessary  the  erection  of  a  steel  stack  80  feet  high  to  dispose  of  the  used  hydro- 
cyanic acid.  An  improved  system  for  distribution  of  the  hydrocyanic  acid  has 
been  installed  in  all  the  houses. 

Work  is  under  way  on  a  method  for  treating  avocado  seed  for  importation  into 
this  country  to  free  them  from  any  infesting  insect  pests. 

In  some  tests  made  on  shipments  of  shelled  Lima  beans  from  Cuba  a  method 
of  preparation  of  beans  for  marketing  was  developed  which  has  the  advantage  of 
readily  eliminating  the  bean  pod  borer  and  certain  fungous  diseases  which  may  be 
present  in  the  pod. 

TERMINAL  INSPECTION  OF  MAIL  SHIPMENTS  OF  PLANTS  AND  PLANT 

PRODUCTS 

The  list  of  terminal-inspection  points  in  California  and  Oregon,  for  the  inspec- 
tion of  plants  and  plant  products  under  the  authority  of  the  act  of  March  4,  1915, 
was  revised  during  the  year,  as  were  also  the  lists  of  plants  and  plant  products 
subject  to  such  inspection  in  Arkansas  and  Mississippi.  The  details  of  these 
revisions  are  given  in  the  Service  and  Regulatory  Announcements  of  this  adminis- 
tration. No  additional  States  inaugurated  terminal  inspection  during  the  fiscal 
year  1932. 

California,  Arizona,  Montana,  Florida,  Washington,  Arkansas,  the  District  of 
Columbia,  Mississippi,  the  Territory  of  Hawaii,  Utah,  Oregon,  Georgia,  Idaho, 
Oklahoma,  and  Wyoming,  in  the  order  named,  had  previously  availed  themselves 
of  the  provisions  of  the  terminal  inspection  act. 
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CONVICTIONS  AND  PENALTIES  IMPOSED  FOR  VIOLATIONS  OF  THE 
PLANT    QUARANTINE    ACT 

The  following  convictions  and  penalties  imposed  for  violations  of  the  plant 
quarantine  act  were  reported  to  the  administration  during  the  year: 

European  corn-borer  quarantine  (domestic) :  Ten  convictions,  with  fines 
aggregating  $239. 

European  corn-borer  quarantine  (foreign) :  Two  convictions,  with  jail  sentences 
of  60  days  each. 

Fruit  and  vegetable  quarantine  of  Puerto  Rico:  Two  convictions,  with  fines 
aggregating  $176. 

Japanese-beetle  quarantine:  Nine  convictions,  with  fines  aggregating  $375, 
and,  in  one  instance,  a  jail  sentence  of  five  days. 

Mediterranean  fruit-flv  quarantine:  Six  convictions,  with  fines  aggregating 
$140. 

Pink  bollworm  of  cotton  quarantine  (foreign) :  Two  convictions,  with  jail 
sentences  of  30  days  each. 

White-pine  blister-rust  quarantine:  Two  convictions,  with  fines  aggregating 
$30. 

District  of  Columbia  plant  regulations:  Two  convictions,  with  fines  aggre- 
gating $35. 

Quarantines  affecting  Mexican  plant  products:  Fines  aggregating  $623.20 
were  imposed  by  customs  officials  on  the  Mexican  border  against  87  persons 
caught  attempting  to  smuggle  in  from  Mexico  prohibited  plants  and  plant 
products.     One  other  was  given  a  jail  sentence  of  35  days. 

Quarantines  affecting  Canadian  plant  products  and  other  foreign  plant  products 
via  Canadian  ports:  Fines  aggregating  $10,305  where  imposed  by  customs 
officials  on  the  Canadian  border  against  11  persons  caught  attempting  to  smuggle 
in  from  Canada  prohibited  plants  and  plant  products. 
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REPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF 
PUBLIC  ROADS 


United  States  Department  of  Agriculture, 

Bureau  of  Public  Roads, 
Washington,  D.  C,  September  1,  1932. 
Sir:  I  submit  herewith  the  report  of  the  Bureau  of  Public  Roads  for 
the  fiscal  year  ended  June  30,  1932. 
Respectfully, 

Thomas  H.  MacDonald, 

Chief  of  Bureau. 
Hon.  Arthur  M.  Hyde, 
Secretary  of  Agriculture. 


The  record  of  Federal-aid  road  construction  in  the  fiscal  year  1932  is  distin- 
guished by  the  addition  of  a  greater  mileage  of  improved  roads  than  in  any 
previous  year.  The  15,997  miles  on  which  improvements  were  completed  is 
nearly  a  sixth  of  the  total  mileage  improved  with  Federal  aid  during  the  entire 
period  since  the  passage  of  the  Federal-aid  road  act  in  1916. 

Similar  report  may  be  made  of  the  year's  work  in  improvement  of  the  national- 
forest  highways.  In  both  cases  the  great  increase  in  mileage  of  improvements 
completed  is  mainly  the  realization  of  the  results  of  the  increased  appropriations 
that  have  been  authorized  since  1930.  In  the  Federal-aid  work  the  result  was 
also  influenced  strongly  by  action  taken  in  the  same  year  to  relieve  unemployment. 

THE  EMERGENCY  ADVANCE  APPROPRIATION  AND  EMPLOYMENT 

On  December  20,  1930,  the  President  approved  an  appropriation  of  $80,000,000, 
to  be  apportioned  among  the  48  States  and  Hawaii  in  the  manner  prescribed  for 
the  apportionment  of  Federal  aid,  to  be  used  by  the  States  to  match  the  regular 
Federal-aid  funds  available.  The  fund  was  made  available  only  for  expenditure 
on  work  actually  completed  by  September  1,  1931,  and  it  was  stipulated  that 
the  amounts  actually  expended  by  each  of  the  States  were  to  be  reimbursed  to 
the  Federal  Treasury  by  deduction  from  anticipated  future  Federal-aid  appor- 
tionments over  a  period  of  five  years  beginning  with  the  fiscal  year  1933.  This 
was  an  emergency  measure  to  supply  deficiencies  of  State  revenue  and  permit 
increased  employment  on  road  work  during  the  early  road-building  season  of  1931. 

Partial  report  on  the  expenditure  of  this  appropriation  was  made  in  my  annual 
report  for  the  fiscal  year  1931,  but  it  was  not  possible  at  that  time  to  report  finally 
upon  the  expenditure  or  its  effects. 

The  final  auditing  of  all  vouchers  for  work  done  has  since  been  completed,  and 
it  has  been  determined  that  the  actual  total  expenditure  upon  Federal-aid  roads 
was  $79,203,719.20.  The  distribution  of  this  expenditure  by  States  and  the 
corresponding  State  apportionments  are  shown  in  Table  1. 
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Table  1. — Emergency  advance-fund  apportionment  and  the  final  statement  of  the 
amounts  paid  to  the  States  for  work  done  to  August  31,  1931 


State 

Appor- 
tionment 

of 
$80,  000,  000 
emer- 
gency 
advance 

fund, 
under  the 

act  of 

Dec.  20, 

1930 

Final  state- 
ment of  the 

amounts 
paid  to  the 

States  for 

work  done 

to  Aug.  31, 

1931 

State 

Appor- 
tionment 

of 
$80,  000,  000 
emer- 
gency 
advance 

fund, 
under  the 

act  of 

Dec.  20, 

1930 

Final  state- 
ment of  the 

amounts 
paid  to  the 

States  for 

work  done 

to  Aug.  31, 

1931 

Alabama. ... 

$1, 698,  645 
1,  170,  481 
1,  388,  157 
3, 108,  233 
1,  507,  832 
520,  491 
400,  000 

1,  086,  438 

2,  077,  996 

1,  008,  035 

3,  400, 116 

2,  045.  929 
2,  116,  369 
2, 192,  301 
1,  504,  715 

1,  147,  927 
715,  799 
678,  752 

1,141,460 

2,  521,  382 
2,  249,  993 

1,  434,  736 

2,  526, 823 
1, 671,  930 
1,708,031 
1,  049,  638 

$1, 692,  051.  39 
1,  170,  481.  00 
1,  388,  157.  00 
3.  008,  827.  35 
1,  507,  832.  00 
520,  491.  00 
400,  000.  00 

1,  086, 438.  00 

2,  077,  996.  00 

1,  008,  035.  00 
3,400,116.00 

2,  045,  929.  00 
2,  116,  369.  00 
2, 192, 301.  00 
1,  504,  715.  00 

987,  776.  65 
715,  799.  00 
678,  752.  00 

1,  141, 460.  00 

2,  521,  382.  00 
2,  249,  993.  00 

1,  434,  736.  00 

2,  367,  575.  60 
1,  671.  930.  00 
1,708,031.00 

904,  961.  83 

$400, 000 
1,  107,  807 
1,  303,  288 

4,  050,  566 
1,  926,  775 

1,  298,  532 

2,  998,  538 
1,  926,  351 
1,  320,  287 

3,  512,  943 
400,  000 

1,  114.  636 
1, 337,  973 
1,  741,  882 

5,  088.  080 
926,  521 
400,  000 

1,  505,  502 
1,  270,  933 

875,  384 
1,  992,  410 
1,  029,  383 

400,  000 

$400,  000.  00 
1, 107,  807.  00 
1,  303,  288.  00 
4, 050,  566.  00 
1,  926,  775.  00 

1,  298,  532.  00 

2,  998,  538.  00 
1,  926,  351.  00 
1,  299,  211.  00 

3,  512,  943.  00 
400,  000.  00 

Arizona 

Arkansas 

California.  ...    .. 

Colorado      _.  .  .    .  ._. 

Connecticut.     .  .  1 

North  Dakota 

Delaware  ...  ...     

Ohio 

Florida.         ..  .    

Georgia  _._  .           .     ... 

Idaho .  ...  .-  . 

Illinois..   ... -.  ... 

Indiana  _.       ...  ... 

South  Carolina .. 

1, 114,  636.  00 

Iowa .  .     ..     ... 

South  Dakota  .. 

1,  337,  973.  00 

Kansas..     .     .     .     

1,  741,  882.  00 

4,  883,  760.  81 

925,  708.  57 

Kentucky 

Louisiana -....-- 

Utah 

Maine               ..     . 

Vermont 

400,  000.  00 

Maryland..  -  .    _ 

Virginia 

1,  505,  502.  00 

Massachusetts .._ 

Washington 

1,  270,  933.  00 

Michigan  . 

875,  384.  00 

Minnesota  —    ..             ' 

Wisconsin.. .  . 

1,992,410.00 

Mississippi...    ..  . 

1,  029,  383.  00 

Missouri .  ... 

400,  000.  00 

Total- 

80,  000,  000 

79,  203,  719.  20 

The  effect  of  this  appropriation  upon  employment  in  highway  work  is  shown 
in  Table  2,  which  lists  the  average  number  of  men  directly  employed  by  months 
on  various  classes  of  Federal  and  State  work.  The  table  shows  that  in  January, 
1931,  the  first  month  after  the  appropriation  of  the  emergency  funds,  total  direct 
road  employment  on  all  classes  of  work  administered  by  the  Federal  and  State 
Governments  averaged  148,600  men.  Federal-aid  construction  employed 
directly  in  that  month  only  30,944  men,  other  classes  of  Federal  work  only  335 
men,  and  State  construction  and  maintenance  operations  only  117,321  men. 

Table  2.- — Average  number  of  persons  employed  directly  on  various  classes  of  road 
work  under  the  supervision  of  Federal  and  State  agencies,  by  months,  January, 
1931,  to  June,  1932,  inclusive 


Month 


1931 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1932 

January 

February 

March 

April 

May 

June... 


Persons  employed  on  construction  of  roads 


Nation 

al-forest 

roads 


228 
548 
1,278 
2,663 
3,808 
4,722 
6,617 
6,219 
6,048 
5,183 
3,550 
1,193 


644 
1,243 
1,763 
2,386 


Nation 
al-park 
roads 


107 

172 

172 

350 

1,002 

2,168 

2,625 

2,895 

3,189 

2,842 

2,054 

920 

528 
440 
448 
497 
634 
1,341 


Federal- 
aid  roads 


30, 944 
36, 867 
53,  402 
94,  547 
121,  905 
147,  625 
155,  466 
142,  304 
106,  863 
80, 844 
56,  862 
33,  878 

28,  102 

25,  584 

26,  916 
40,  465 
56,  611 
68,  045 


Total 
Federal 
and  Fed- 
eral aid 


31,  279 
37,  587 
54, 852 
97,  560 
126,  715 
154,  515 
164,  708 
151,  418 
116, 100 
88,  869 
62,  466 
35,  991 

29,  518 
26,  673 
28,008 
42,  205 
59,  008 
71,  772 


State  and 
State  aid 


48,  621 
53, 787 
58,  701 
72,  212 
89,  764 
101,  275 
112,  638 
121, 172 
123,  404 
116,  752 
103, 198 
74,  543 

58,  590 
53,  607 
50,  699 
62,  056 
70,  834 
79,  845 


Total  on 
construc- 
tion 


79, 900 
91,  374 
113,  553 
169,  772 
216,  479 
255,  790 
277,  346 
272,  590 
239,  504 
205,  621 
165,  664 
110,  534 

88,108 
80,  280 
78,  707 
104,  261 
129,  842 
151,617 


Persons 
employed 
on  main 
tenance  of 
roads  by 
States 


68,  700 
80, 186 
91,  334 

93,  732 

94,  452 

107,  692 

108,  003 
117,  359 
117, 113 
124,  483 
123,  652 
134,  437 

141,  081 
137,  938 
132,  842 
141,  582 
129,  773 
129,  019 


Total 

persons 

employed 


148,  600 
171,  560 
204,  887 
263,  504 
310,  931 
363,  482 
385,  349 
389,  949 
356,  617 
330, 104 
289,  316 

244,  971 

229, 189 
218,  218 
211,  549 

245,  843 
259,  615 
280,  636 
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This  was  a  lower  level  of  employment  than  has  existed  at  any  time  since.  It 
was  due  primarily  to  the  exhaustion  of  State  highway  revenues  during  the  preced- 
ing active  construction  season  and  to  the  fact  that  State  revenues  for  the  new  year 
were  not  yet  available  in  a  large  number  of  States.  It  was  this  condition  that  the 
emergency  advance  was  designed  to  correct,  and  the  rapid  increase  in  direct 
employment  on  Federal-aid  work  up  to  the  peak  of  155,466  men,  reached  in 
July,  1931,  is  evidence  of  the  degree  to  which  the  desired  result  was  obtained. 
In  very  large  part  this  rapidly  increasing  employment  on  Federal-aid  construc- 
tion in  the  spring  and  early  summer  of  1931  was  financed  with  regular  Federal-aid 
funds  and  the  Federal  funds  advanced  to  match  them. 

The  effect  of  the  time  limit  set  on  the  utilization  of  the  funds  advanced  is  shown 
by  the  decline  in  Federal-aid  employment  after  July,  1931.  In  September, 
when  the  advance  funds  were  no  longer  available,  emplojinent  dropped  sharply 
to  106,863,  and  the  drop  continued  to  midwinter,  1932.  This  does  not  mean, 
however,  that  the  Federal  emergency  measure  was  not  effective  after  September, 
1931.  On  the  contrary  it  is  certain  that  much  of  increased  employment  provided 
by  the  States  in  the  winter  of  1931-32  was  made  possible  by  the  substitution  of 
Federal  advance  funds  for  regular  State  funds  in  early-season  work  and  the 
saving  of  the  States'  own  funds  for  expenditure  during  the  cjld  months. 

While  employment  on  Federal  and  Federal-aid  road  work  was  considerably 
less  during  the  last  winter  and  spring  than  in  the  corresponding  seasons  a  year 
before,  the  States  were  able  to  maintain  employment  on  independent  State  work 
considerably  above  the  level  of  the  previous  year  until  June.  Their  ability  to  do 
so  was  an  indirect  consequence  of  the  Federal  advance  which  permitted  the  saving 
of  State  funds  for  later  expenditure  than  would  ordinarily  have  been  possible. 

As  shown  by  Table  2,  a  large  part  of  the  total  highway  employment  provided 
during  the  last  winter  was  on  maintenance  work  administered  by  the  States. 
The  increase  in  the  amount  of  such  employment,  shown  by  comparison  with  the 
statistics  for  the  previous  year,  is  evidence  of  the  special  effort  made  to  aid  the 
unemployed. 

PROGRESS  IN  FEDERAL-AID  ROAD  CONSTRUCTION 

Initial  improvements  were  completed  during  the  fiscal  year  on  11,036.9  miles 
of  the  Federal-aid  highway  system;  advanced  stages  of  construction  were  com- 
pleted on  4,925.1  miles;  and  35.2  miles  previously  improved  were  reconstructed. 
The  total  mileage  upon  which  improvements  were  completed  was  therefore 
15,997.2  miles.  This  exceeds  by  more  than  4,000  miles  the  mileage  completed 
in  any  previous  year;  and  it  is  desired  to  emphasize  that  these  improvements, 
classed  as  completed,  were  not  only  physically  completed  but  had  also  been  paid 
for  by  the  Federal  Government  to  the  full  extent  of  its  obligation. 

In  addition  to  these  projects,  there  were  others  on  which  at  the  end  of  the  year 
all  improvements  were  physically  completed  in  a  manner  which  the  bureau  was 
willing  to  approve,  and  only  the  final  payment  of  Federal  money  remained  to 
discharge  the  Government's  full  obligation.  In  accordance  with  the  practice 
begun  last  year  these  projects  are  separately  classified  because,  until  the  final 
voucher  has  been  paid,  it  is  not  possible  to  report  exactly  the  total  cost  and 
Federal  payment. 

In  projects  of  this  class  there  were  at  the  end  of  the  fiscal  year  2,269.5  miles  of 
initial  construction,  652.1  miles  of  stage  construction,  and  9.3  miles  of  recon- 
struction, a  total  of  2,930.9  miles. 

At  the  close  of  the  year  construction  of  initial  improvements  was  in  progress 
on  7,885.4  miles,  and  other  initial  improvements  had  been  approved  for  2,110.9 
miles.  Stage  construction  was  in  progress  on  2,616  miles  already  initially 
improved  with  Federal  aid  and  similar  advanced  improvements  had  been  approved 
for  1,951.6  miles.  In  addition,  10.5  miles  previously  improved  were  in  process  of 
reconstruction  and  projects  for  the  reconstruction  of  13.7  miles  had  been  approved. 

The  total  mileage  on  which  initial  improvements  had  been  completed  and  final 
payment  made  by  the  Federal  Government  up  to  the  end  of  the  fiscal  year  1932 
was  101,389.1.  In  addition,  there  were  2,269.5  miles  which  were  physically 
completed  and  opened  to  traffic  but  not  yet  completely  paid  for  on  the  part  of  the 
Federal  Government.  Initial  improvements  had,  therefore,  been  physically 
completed  with  Federal  aid  on  103,658.6  miles  of  the  system  on  June  30.  At 
that  time,  however,  2,626.5  miles  included  in  the  above  were  undergoing  stage 
construction  or  reconstruction  and  were  temporarily  removed  from  the  mileage 
open  to  travel,  so  that  the  bureau  classifies  as  completed  on  June  30,  1932,  only 
101,032.1  miles,  a  net  increase  of  12,319  miles  over  the  corresponding  mileage 
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on  June  30,  1931.  The  location  of  this  mileage  by  States  is  shown  in  Table  16. 
Its  classification  by  types,  as  built  with  Federal  aid,  and  its  location  is  shown  in 
Table  21. 

STAGE  CONSTRUCTION 

The  steady  increase  in  the  ratio  of  stage  construction  to  initial  construction,  to 
which  attention  has  been  directed  in  several  previous  annual  reports,  continued 
during  the  past  year.  Although  the  mileage  of  initial  improvements  completed 
and  paid  for  was  the  greatest  ever  recorded  in  a  single  year,  the  stage  construction 
completed  increased  in  greater  proportion.  The  4,925.1  miles  completed  repre- 
sented 44.6  per  cent  of  the  mileage  of  initial  construction  completed,  as  compared 
with  38.8  per  cent,  the  corresponding  ratio  of  the  year  immediately  preceding. 
By  reference  to  Table  3  it  will  be  seen  that  this  ratio  has  grown  steadily  since  it 
was  first  recorded  in  1923,  when  it  was  only  1.2  per  cent. 

Table  3. — Mileage  of  initial  construction,  stage  construction,  and  reconstruction 
completed  and  final  payment  made,  by  fiscal  years,  1923-1932,  inclusive 


Mileage  of 
initial  con- 
struction 
completed 
and  paid 
for 

Stage  construction  com- 
pleted and  paid  for 

Reconstruction  com- 
pleted and  paid  for 

Mileage  of 
total  con- 
struction 

Fiscal  year 

Mileage 

Percentage 
of  initial 
construc- 
tion 

Mileage 

Percentage 
of  initial 
construc- 
tion 

1923 

9,  940.  5 
9, 145.  6 
9,  437. 1 

10,  533.  3 
8,  413.  5 
8,  532.  2 
7,  267. 4 

6,  675. 4 

7,  938. 8 

11,  036. 9 

117.8 

280.7 
495.3 
783.9 

1,  376.  6 

2,  088.  8 
2,  069.  7 
1, 988.  0 
3, 082.  5 
4,925.1 

1.2 

3.1 

5.3 

7.4 

16.4 

24.5 

28.5 

29.8 

38.8 

44.6 

•     10, 058. 3 
9, 426. 3 
9,932.4 

1924 

1925 

1926  .- 

11,317  2 

1927 

9,790  1 

1928 

10,  621.  0 
9,  337. 1 
8,  682.  2 

1929 

1930 

18.8 
12.0 
35.2 

0.3 
.2 
.3 

1931.- 

11, 033.  3 
15,  997.  2 

1932-..                    

As  previously  explained,  works  classified  as  stage  construction  are  supplemen- 
tary improvements,  paid  for  in  part  with  Federal  aid,  of  roads  previously  improved 
to  lesser  degree  as  Federal-aid  projects.  In  most  instances  it  is  work  deliberately 
deferred  at  the  time  of  original  improvement,  and  definitely  forecast  and  agreed 
upon  as  a  future  necessity  in  the  original  agreements  with  the  States.  Many  such 
projects  involve  the  deferred  surfacing  of  roads  previously  graded  and  drained. 
The  additional  Federal  aid  allotted  does  not  in  any  case  raise  the  total  Federal 
expenditure  on  the  project  beyond  the  limit  per  mile  fixed  by  the  law. 

Such  work  is  deferred  in  „he  first  instance  mainly  for  the  reason  tha':  it  is  desired 
to  extend  the  benefits  of  some  degree  of  improvement  as  rapidly  as  the  limited 
annual  funds  will  permit  to  all  parts  of  the  system,  and  a  form  of  improvement  less 
complete  than  that  regarded  as  ultimately  desirable  may  be  tolerated  for  a  short 
time  in  view  of  the  partial  benfits  conferred. 

The  increase  in  the  amount  of  the  supplementary  work  from  year  to  year  is  the 
natural  result  of  the  shrinkage  of  unimproved  mileage  within  the  system  and  the 
development  of  the  occasion  and  the  opportunity  for  further  improvement  of  the 
previously  improved  mileage. 

Detailed  information  in  regard  to  stage  construction  completed,  in  progress,  and 
approved  will  be  found  in  Tables  17  to  20  and  26  to  29.  The  mileage  of  improve- 
ment classified  as  graded  and  drained  in  Tables  26  to  29  consists  almost  wholly  of 
partial  relocations  of  previously  improved  roads  on  which  surfacing  has  not  yet 
been  added.  The  relocations  are  in  nearly  all  instances  occasioned  by  the  neces- 
sity of  reducing  curvature  of  the  original  improvements  in  consequence  of  the 
increased  speed  of  traffic. 

The  effect  of  stage  construction  as  a  means  of  raising  the  standard  of  improve- 
ment of  the  system  is  evident  from  a  comparison  of  Tables  22  and  30,  the  former 
showing  the  mileage  of  the  several  types  of  construction  completed  as  initial 
improvements  during  the  past  year  and  the  latter  the  net  change  in  the  character 
of  the  total  improved  mileage  as  influenced  by  stage  construction.    It  will  be  seen 
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that  the  net  addition  of  mileage  of  the  several  types  is  greater  than  the  year's 
initially  improved  mileage  in  the  case  of  the  higher  types  and  less  in  the  case  of  the 
lower  types. 

EFFECT  OF  SUBSEQUENT  UNAIDED  IMPROVEMENTS 

All  the  works  referred  to  above  as  stage  construction  are  supplementary  im- 
provements made  with  Federal  financial  assistance  on  roads  previously  improved 
with  Federal  aid.  In  addition  to  the  betterments  thus  made  with  Federal  help  the 
State  highway  departments  have  independently  made  similar  improvements  of  the 
roads  initially  improved  with  Federal  aid. 

The  volume  of  such  work  is  not  so  great  as  that  of  the  Federally  aided  stage 
construction  and,  since  there  is  no  Federal  participation  its  results  have  not  been 
previously  reported  by  this  bureau.  The  mileage  affected  by  such  work  has  now 
grown,  however,  to  nearly  20,000  miles,  and  it  is  thought  desirable  to  report  the 
character  and  amount  of  it  to  date  and  the  effect  that  it  has  had  on  the  general 
character  of  the  roads  on  which  Federal  aid  has  been  granted.  The  mileage  on 
which  independent  State  work  of  this  character  has  been  completed  up  to  June  30, 
1932,  is  shown  in  Table  4  classified  by  types  of  construction.  A  type  comparison 
of  the  total  mileage  on  which  Federal  aid  has  been  granted,  as  improved  with 
Federal  assistance  and  as  such  improvements  have  been  modified  by  independent 
State  construction  is  furnished  by  Table  5.  It  will  be  apoarent  that  the  independ- 
ent State  work  has  an  effect  similar  to  that  of  the  Federal-aid  stage  construction 
and  tends  further  to  elevate  the  standard  of  improvement  of  the  system  as  a 
whole. 

Table  4. — Net  changes  in  mileage  of  the  types  of  Federal-aid  projects  on  which  ad- 
ditional improvements  have  been  made  by  the  States  without  Federal  participation, 
June  80,  1932 


Miles  of  roads  of  indicated  types  as  further  improved  by  the  States  witnout 
Federal  aid 

Types  as  improved  with 
Federal  aid 

'3 

-  © 

-a 

03 
O 

Sand-clay, 
and  topsoil 

Gravel 

T3 
© 

s 

g 
3 
■a 

c3 
o 

53 

a 

in 

gg 

o 

h3 

a 

O  S3 

a* 

3 

8 

11 
a 

S 

a 
© 

a 

©  © 

S  o 

_C3  O 

© 
S 

© 

2 

"5 

s 

03 

2 

T3 

© 

3 

£ 
"3 

© 

"3 

© 

3 

o 

Eh 

1,  053.  8 

109.9 
683.5 

2,579.4 
96.3 

1,  566. 8 

70.6 
5,  618.  7 

159.5 
""~68.~5 

523.1 

161.2 
1,  351. 8 
14.9 
20.9 
22.9 

105.0 

48.9 
168.3 

"29."  2 
2.7 

m.i 

174.5 
340.0 
15.1 
51.9 
18.6 

1,  519. 0 

532.8 

1,  201.  7 

4.4 

11.7 

1.8 

3.9 
26.8 

17.8 

""""i."3 

18.2 
1576 

35  3 

7,  745. 8 

Sand-clay    and    topsoil, 
untreated-     

1, 767. 8 

Gravel,  untreated 

Gravel,  treated  .     

139.9 



8, 804.  5 
34.4 

Macadam,  untreated 

1,  092.  6 

1,  206.  3 

Macadam,  treated 

46.0 

Low-cost        bituminous 

3.9 

43.3 

70.1 

Bituminous  concrete..  .. 

17.8 

105.6 
5.3 

140.9 

Block 

6.6 

Total 

39.9 

1,  053.  8 

793.4 

2,  675.  7 

7,  256. 1 

1,  320.  6 

2,  094.  8 

354.1 

865.4 

3,  321.  2 

fiq  l 

19, 844. 1 

Relocations  not  yet  surfaced. 
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Table  5. — Type  classification  of  Federal-aid  roads  as  improved  with  Federal  aid, 
and  as  modified  by  subsequent  improvements  by  the  States  without  Federal  aid, 
June  8C 


Type 

Federal-aid  improve- 
ments by  types 

Actual  existing  mileage 
by  types  due  to  fur- 
ther    improvements 
by  the  States 

Mileage 

Per  cent 
of  total 

Mileage 

Per  cent 
of  total 

Graded  and  drained    ._                  .. 

12, 222. 4 

7,  395.  8 

36.0 

30,  545.  9 

862.8 

1,  983.  5 

916.4 

3, 582.  2 

4, 468.  2 

3,  841.  6 

33, 671. 6 

1,021.5 

484.2 

12.1 
7.3 

4, 516.  5 
6,681.8 

829.4 
24, 417. 1 
8,  084. 6 

777.2 
2, 191.  0 
5,673.0 
4,  752.  2 
4, 689.  2 
36, 851.  9 
1, 084.  0 

484.2 

4.5 

Sand-clay  and  topsoil,  untreated.  _ 

6.6 

.8 

30.2 

.9 

2.0 

.9 

3.6 

4.4 

3.8 

33.3 

1.0 

.5 

24.2 

Gravelj  treated    .-    

8.0 

Macadam,  untreated --    _--  - 

.7 

2.2 

5.6 

Bituminous  macadam .-..._ 

4.7 

4.6 

36.5 

Block.  

1.1 

Bridges  and  approaches 

.5 

Total 

101,  032. 1 

100.0 

101,  032. 1 

100.0 

Its  effect  is  especially  noticeable  in  the  surfacing  of  graded  and  drained  roads 
and  the  surface  treatment  of  roads  constructed  with  Federal  aid  as  plain  water- 
bound  macadam,  gravel,  and  sand-clay  roads. 

As  previously  indicated,  the  Federal-aid  projects  under  which  improvement  is 
limited  to  grading  and  drainage  are  approved  subject  to  definite  agreement  on 
the  part  of  the  States  to  lay  surfaces  adequate  for  the  traffic  as  early  as  possible 
either  with  or  without  additional  Federal  aid.  Such  of  the  roads  involved  as 
are  subsequently  surfaced  without  Federal  aid  remain  in  the  official  records  of 
this  bureau,  which  refer  only  to  work  done  with  Federal  participation,  as  graded 
and  drained  roads,  and  the  record,  therefore,  does  not  accurately  reflect  the  true 
existing  condition.  Thus  Table  5  shows  that  of  the  12,222.4  miles  which  remain 
in  the  bureau's  records  as  graded  and  drained  with  Federal  aid,  there  are  only 
4,516.5  miles  that  actually  are  still  unsurfaced,  more  than  7,700  miles  having 
been  subsequently  surfaced  by  the  States  without  Federal  participation.  The 
4,516.5  miles  actually  remaining  unsurfaced  is  less  than  the  mileage  of  that  type 
constructed  with  Federal  aid  in  the  last  two  years. 

There  is  a  similar  situation  in  respect  to  the  roads  constructed  with  Federal 
aid  as  water-bound  macadam  and  so  classified  in  the  bureau's  records.  Under 
modern  conditions  there  are  few  cases  in  which  a  plain  water-bound  macadam 
surface  is  adequate.  In  nearly  all  cases  such  roads  require  surface  treatment 
with  bituminous  material  or  other  protection  to  prevent  damage  by  motor 
vehicles.  But  such  treatments  can  not  ordinarily  be  applied  until  the  plain 
water-bound  surface  has  passed  through  a  season  of  curing  to  acquire  firmness 
under  traffic. 

Wherever,  in  the  judgment  of  the  bureau,  such  treatment  is  required  the 
construction  of  a  water-bound  macadam  surface  is  approved  only  upon  the 
definite  understanding  that  it  will  be  surface-treated  either  with  or  without 
Federal  aid  at  the  proper  time.  In  the  interim,  however,  the  project  remains  on 
the  bureau's  records  as  water-bound  macadam;  and  if  the  treatment  is  applied 
without  Federal  aid  the  original  project  remains  permanently  in  the  Federal 
records  as  of  the  original  type.  This,  as  previously  explained,  is  because  the 
bureau's  records  reflect  only  the  amount  and  character  of  work  done  with  Federal 
aid.  Table  5  also  shows  that  the  roads  classified  in  the  bureau's  official  record 
as  untreated  water-bound  macadam  have  a  length  of  1,983.5  miles,  whereas  the 
mileage  of  that  type  built  with  Federal  aid  and  actually  remaining  untreated  on 
July  30,  1932  was  only  777.2  miles,  the  rest  having  been  treated  independently 
by  the  States.  The  remaining  untreated  mileage  is  slightly  greater  than  the 
untreated  mileage  completed  in  the  last  two  fiscal  years. 

RECONSTRUCTION 

Reconstruction  was  completed  during  the  year  and  final  payment  was  made 
therefor  on  a  total  of  35.2  miles  of  Federal-aid  roads  constructed  in  previous 
years.     In  addition  there  were  9.3  miles  upon  which  reconstruction  was  physi- 
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cally  complete  at  the  end  of  the  year  but  which  had  not  been  fully  paid  for  by 
the  Federal  Government. 

Full  information  in  regard  to  reconstruction  of  Federal-aid  projects  will  be 
found  in  Tables  6  to  12  and  17  to  20. 


Table  6. 


■Federal-aid  projects  on  which  reconstruction  had  been  completed  and 
paid  during  fiscal  year  1932 


State 

Total  cost 

Federal  aid 

Miles 

Maryland . .        .      ...    ... 

$832,  258. 64 

590, 274.  81 

268,  290. 65 

57,  578. 68 

$329,  771. 88 
150, 030. 00 
170, 463. 14 
25, 000. 00 

13.5 

10.0 

9.2 

2.5 

Total 

1, 748,  402.  78 

675,  265.  02 

35.2 

Table  7. 


■Federal-aid  projects  on  which  reconstruction  had  been  completed,  but 
final  payment  not  made,  June  80,  1982 


State 

Estimated 
total  cost 

Federal  aid 
allotted 

Miles 

$189, 000. 00 
101, 693.  62 

$93, 345. 00 
37, 846.  59 

6.1 

3.2 

Total 

290, 693. 62 

131, 191.  59 

9.3 

Table  8. — Federal-aid  projects  on  which  reconstruction  was  in  progress  June  80, 


1932 

State 

Estimated 
total  cost 

Federal  aid 
allotted 

Miles 

$185,  963. 65 
81,  305. 62 

$102, 767. 15 
40,652.81 

8.3 

2.2 

Total 

267, 269.  27 

143, 419.  96 

10.5 

Table  9. — Federal-aid  projects  by  types  of  construction  on  which  reconstruction  had 
been  completed  June  3C 


co 

>> 

<x> 
be 

< 

Original  type 

State 

Gravel,  untreated 

Bituminous  mac- 
adam 

Bituminous  con- 
crete 

Portland-cement 
concrete 

New  type 

s 

New  type 

co 

i 

New  type 

1 

New  type 

CO 

1 

Louisiana 

4 

7 
9 

13 
11 
13 

13 
10 

8 
12 
10 
13 

12 

12 

10 

11 

9 

11 

9 

5 

Bituminous 
concrete. 

7.5 

Concrete 

do 

do 

do 

Bituminous 
concrete. 

1.9 
1.6 
5.1 
6.5 
2.6 

Do 

--------------- 



Maryland 

Do 

Do 

Do 

Concrete 

5  8 

Massachusetts 

Bituminous 
macadam. 

2.6 

Do 

Concrete 

2.8 

Michigan... 

Concrete 

10.0 

Do 

Concrete 

6.1 

Nevada      

Bituminous 
concrete. 

9  ? 

New  Hampshire- 

Concrete 

do 

do 

1.2 

.5 

2.0 

Do 

Do 

Oklahoma.. 

Concrete 

do 

do 

Bridges 

Concrete 

2.5 
2.7 
3.2 

.1 
1.4 

Do 

Do.. 

Do 

Vermont 
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Table  10. — Federal-aid  projects,  by  types  of  construction,  on  which  reconstruction 
had  been  completed  and  paid  for  during  the  fiscal  year  1932 


Age 

(years) 

Original  type 

State 

Gravel,  untreated 

Bituminous 
macadam 

Bituminous 
concrete 

Portland-cement 
concrete 

New  type 

Miles 

New  type 

Miles 

New  type 

Miles 

New  type 

Miles 

Maryland 

13 

13 
13 
12 
13 

11 

Bituminous 

concrete. 
Concrete 

2.6 
5.1 

Do 

Do... 

Concrete 

5  8 

Michigan 

Concrete.. 

10.0 

Nevada.   

Bituminous 
concrete. 

9.2 

Oklahoma 

Concrete.. 

2.5 

Table  11. — Federal-aid  projects,  by  types  of  construction,  on  which  reconstruction 
had  been  completed,  but  final  payment  not  made,  June  30, 1932 


Age 

(years) 

Original  type— gravel,  untreated 

State 

New  type 

Miles 

10 
11 

Portland  cement  concrete 

6.1 

do 

3.2 

Table  12. — Federal-aid  projects,  by  types  of  construction,  on  which  reconstruction 
was  in  progress  June  30,  1932 


Age 

(years) 

Original  type 

State 

Gravel,  untreated 

Bituminous  macadam 

New  type 

Miles 

New  type 

Miles 

11 
13 

8.3 

2.2 

CHANGES  IN  THE  FEDERAL-AID  HIGHWAY  SYSTEM 

In  the  last  annual  report  the  mileage  of  the  Federal-aid  system  within  the 
boundaries  of  national  forests,  Indian  reservations,  and  other  Federal  reserva- 
tions was  reported  as  5,580.07  miles,  as  determined  up  to  the  close  of  the  fiscal 
year  1931.  During  the  past  year  further  determinations  have  increased  this 
mileage  to  5,785.19,  located,  by  States,  as  shown  in  Table  13. 

Table  13. — Mileage  of  Federal-aid  highway  system  within  Federal  reservations, 
being  the  amounts  by  which  the  7  per  cent  limiting  mileage  may  be  exceeded  in 
each  State 


State 

Mileage 
within 
Federal 
reserva- 
tions 

State 

Mileage 
within 
Federal 
reserva- 
tions 

State 

Mileage 
within 
Federal 
reserva- 
tions 

547.  20 

119.  70 

457.  00 

423.  50 

57.80 

468. 40 

4.50 

2.00 

14.70 

6.00 

4.50 

57.41 

74.80 
10.40 

920.  92 
11.25 
21.77 
33.42 

368.  88 
16.47 

176.  34 
23.39 
16.25 

360. 10 

Pennsylvania 

108. 21 

Mississippi 

South  Dakota.  ...     .  . 

474.  50 

Tennessee 

66.04 

Utah 

68.90 

Virginia  .   

30.72 

New  Hampshire 

Washington...  .  ...  .. 

439.  66 

West  Virginia 

29.06 

Wisconsin 

45.50 

Wyoming 

325.  90 

Kentucky...  .     ...... 

North  Dakota 

Total 

5,  785. 19 

Oregon 
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Under  the  amendment  of  the  Federal  highway  act  approved  May  21,  1928,  the 
original  7  per  cent  system  in  the  several  States  may  be  increased  by  these  mileages 
within  Federal  reservations,  and  such  addition,  together  with  an  increase  in  the 
mileage  of  the  system  in  Hawaii  authorized  by  a  special  act  approved  February 
23,  1931,  raises  the  permissible  mileage  of  the  initial  system  to  206,666  miles. 
The  act  mentioned  set  aside  the  7  per  cent  limitation  upon  the  initial  system  with 
respect  to  Hawaii  and  authorized  the  selection  of  a  system  on  which  Federal-aid 
apportionments  to  the  Territory  shall  be  expended  by  agreement  between  the 
Governor  of  the  Territory  and  the  Secretary  of  Agriculture.  The  former  7  per 
cent  limitation  for  Hawaii  was  213  miles.  This  limitation  is  abolished,  and  under 
authority  of  the  act  above  mentioned  the  Secretary  of  Agriculture  and  Governor 
of  Hawaii  have  agreed  upon  a  system  embracing  532  miles. 

By  addition  to  the  system  during  the  past  year,  made  possible  in  part  by  the 
provisions  of  the  amendment  of  May  21,  1928,  and  in  part  by  the  change  in 
Hawaii,  the  mileage  of  the  initial  system  has  been  increased  to  196,677  miles. 
This  mileage  has  been  further  increased  by  extension  of  the  system  in  seven 
States  in  which  the  initial  7  per  cent  system  has  been  improved  to  the  satisfaction 
of  the  Secretary  of  Agriculture.  The  States  in  which  such  extensions  have  been 
approved  are:  Connecticut,  in  which  the  extension  is  118.37  miles;  Delaware, 
408.72  miles;  Maryland,  921.29  miles;  Massachusetts,  49.72  miles;  New  Jersey, 
165.23  miles;  New  York,  1,373.59  miles;  and  Rhode  Island,  298.20  miles.  The 
sum  of  these  extensions,  3,335.12  miles,  added  to  the  initial  system  thus  far  desig- 
nated, raises  the  mileage  of  the  total  system  to  200,013  miles  as  of  June  30,  1932, 
an  increase  of  3,136  miles  in  the  last  year. 

The  mileage  of  the  designated  Federal-aid  system  in  each  State,  including  the 
authorized  extensions  in  the  seven  States  mentioned  and  the  mileage  within 
Federal  reservations,  is  given  in  Table  16,  which  also  shows  the  distribution,  by 
States,  of  the  101,032.1  miles  classified  as  completed  on  June  30,  1932. 

The  mileage  classified  as  completed  with  Federal  aid  still  includes  some  roads 
improved  before  1921  and  not  since  included  in  the  designated  Federal-aid 
system.  These  roads,  if  found  not  sufficiently  important  to  be  added  to  the 
designated  system,  are  being  gradually  dropped  and  the  Federal  money  invested 
in  them  transferred  as  a  credit  to  the  improvement  of  other  roads  in  the  system. 

A  year  ago  it  was  reported  that  the  Federal  aid  originally  paid  for  the  improve- 
ment of  1,011.3  miles  of  such  roads  outside  the  system  had  been  transferred  to 
other  roads  within  the  system.  Continuation  of  this  procedure  during  the  past 
year  has  returned  to  the  Government  the  amount  originally  expended  on  other 
roads  outside  the  system  totaling  300  miles,  and  this  money  has  been  allotted  to 
the  initial  or  stage  construction  of  other  roads  within  the  system. 

The  mileage  classified  as  improved  has  also  been  reduced  this  year,  by  reductions 
in  the  length  of  previously  improved  roads  by  relocations  effected  in  stage  con- 
struction and  by  correction  of  records,  in  the  amount  of  103  miles. 

CONSTRUCTION  OF  ROADS  THROUGH  PUBLIC  LANDS  AND  FEDERAL 

RESERVATIONS 

The  emergency  employment  act  of  December  20,  1930,  appropriated  $3,000,000 
to  be  expended  for  the  survey,  construction,  reconstruction,  and  maintenance  of 
main  roads  through  unappropriated  or  unreserved  public  lands,  nontaxable 
Indian  lands,  or  other  Federal  reservations  except  national  forests.  The  Secre- 
tary of  Agriculture  had  previously  been  authorized,  by  act  approved  June  24, 
1930,  to  cooperate  in  such  work  with  State  highway  departments  and  the  Depart- 
ment of  the  Interior. 

After  deduction  of  the  2%  per  cent  administrative  allowance  the  balance  of 
the  $3,000,000  appropriation,  amounting  to  $2,925,000  was  apportioned  among 
13  States  having  more  than  5  per  cent  of  their  area  in  lands  of  the  kind  described. 
The  apportionment  was  made  in  the  proportion  that  the  area  of  such  lands  in 
each  State  bears  to  their  total  area  in  all  States,  as  required  by  law. 

The  sums  apportioned  to  the  several  eligible  States  and  the  status  of  expendi- 
ture are  shown  in  Table  14. 

142625—32 2 
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Table   14. — Status  of  appropriation  for  roads  through  public  lands  and  Federal 
reservations  June  30,  1932 


Sum  ap- 
portioned 

Sumsal 

Dtted  to  projects- 

State 

Not  yet 

under  con- 
struction 

Under  con- 
struction 

Completed 
and  finally 
inspected 

L  cmplerei 
ani  fins.: 
payment 

Total 

J416.328 

23<j.:14 
130. 197 
174,316 
164, 521 
5SS.  e!4 
256.790 

41.464 
193,377 

65.  715 
326. 6S3 

55.165 
280,  Mfi 

S230~6iio6~ 

$173,972.91 

$242,  -355.  09 

S416  32S 

California .  .  . 

230, 614 

130, 197.  00 

101,  200.  93 
"61,446.46" 

$73,115.67" 

127,  275.  07 

130, 197 

Idaho ... 

174  316 

37.  245.  93 
12.  351.  S4 

"~li,~028u77 

10, 400. 00 

"~57B7SB2Ti6~ 

195,  343.  60 

: ! .  435.  23 

182,977.00 

65.  715.  00 

i:4. ::: 

5881,914 

256,  790 

Nevada 

Oklahoma ... 

41.464 

Oregon 



193,  377 
65,715 

S~u:~  Dakcrs  -  ..      - 

Utah 

IS.  095  58 

30S.5S7.42 
55. 165.  00 
154,  307.  40 

:      1  © 

Washington 

Wyijsming 

126.  605.  60 

280,  916 

Total 

2.  925.  000 

519,736.  12 

1,  4S1,  Sll.  50 

405. 002.  42 

71S,  449.  96 

2.  925.  000 

By  June  30.  1932,  as  shown  by  Table  14,  the  entire  sum  apportioned  had  been 
allotted  to  definite  road-construction  projects,  including  surveys  in  a  few  instances. 
Projects  involving  more  than  SI,  100,000  had  been  completed;  others  involving 
nearly  SI, 500. 000  were  under  construction;  and  the  balance  of  nearly  $320,000 
had  been  allotted  to  projects  that  were  not  yet  under  construction. 

FEDERAL-AID   FUNDS   APPORTIONED..    OBLIGATED,   AND   EXPENDED 

The  Federal-aid  appropriation  authorized  for  the  fiscal  year  1932  was  $125,- 
000,000.     The  balance  of  8121,875,000  remaining  after  deduction  of  2L2  per  cent 

allowed  for  administration  was  apportioned  by  the  Secretary  of  Agriculture  on 
September  1,  1930.  The  amounts  credited  to  the  several  States  are  shown  in 
Table  31. 

On  July  1,  1931,  at  the  beginning  of  the  fiscal  year,  the  unobligated  balance  of 
all  funds  previously  apportioned,  including  the  sum  apportioned  for  1932,  was 
$39,638,888.04.  This  indicates  that  there  had  been  obligated  to  projects  at  the 
beginning  of  the  fiscal  year  the  equivalent  of  all  funds  apportioned  for  prior  fiscal 
years  and  more  than  $82,000*  000  of  the  funds  for  the  new  fiscal  year. 

On  October  15,  1931.  the  appropriation  authorized  for  the  fiscal  year  1933  was 
apportioned.  In  this  apportionment  the  amounts  regularly  due  the  several 
States  were  reduced  as  required  by  law  by  the  amount  of  the  first  of  five  annual 
deducticns  on  account  of  the  emergency  advance  of  $80,000,000  made  during  the 
preceding  fiscal  year. 

The  act  appropriating  the  emergency  funds  provided  for  reimbursement  by 
deduction  of  the  amounts  actually  expended  by  each  of  the  States  from  their 
respective  apportionments  of  future  Federal-aid  authorizations  over  a  period  of 
five  years  beginning  with  the  fiscal  year  1933.  When  the  apportionment  of  the 
1933  funds  was  made  it  was  not  possible  to  determine  precisely  how  much  of  the 
emergency  funds  advanced  to  them  had  been  actually  expended  because  of  the 
normal  delay  in  submission  of  vouchers.  Therefore,  in  determining  the  amounts 
of  the  1933  funds  due  the  States,  deductions  were  made  from  the  amounts  that 
would  have  been  regularly  apportioned  to  them  equal  to  one-fifth  of  the  emer- 
gency funds  advanced  to  them,  with  the  proviso  that  if  it  should  be  found  that 
any  State  had  failed  to  expend  the  entire  amount  of  emergency  funds  advanced 
to  it.  a  revision  of  the  apportionment  would  be  made. 

The  total  appropriation  authorized  for  the  fiscal  year  1933  was  S125.000.000. 
After  deduction  of  the  21?  per  cent  allowed  for  administration  and  one-fifth  of 
the  $80,000,000  advance,  the  balance  available  for  apportionment  was  $105,- 
S75.000.  This  amount  added  to  the  S39.63S.SSS. 04  unobligated  at  the  beginning 
of  the  fiscal  year  1932  increased  the  sum  available  for  allotment  to  projects  dur- 
ing the  year  to  S145.513.SSS.04. 
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The  amount  obligated  during  the  fiscal  year  was  $83,793,787.44  and  the 
balance  unobligated  on  June  30,  1932  was  $61,720,100.60.  The  amount  actually 
paid  to  the  States  during  the  fiscal  year  was  $127,367,119.74.  By  reference  to 
Table  15  it  will  be  seen  that  the  amount  obligated  during  the  fiscal  year  1932 
was  little  more  than  half  of  the  sum  obligated  during  the  preceding  year.  The 
amount  expended  was  only  slightly  less  than  the  previous  year's  expenditure. 


Table  15. — Federal-aid  funds  apportioned  to  the  States,  obligated  to  projects 
paid  to  the  States  each  fiscal  year,  1923  to  1932,  inclusive 


and 


Fiscal  year 

Apportioned 
amount  of 

appropriation 
authorized 
for  the  year 

Amount  of 
Federal-aid 
funds  obli- 
gated during 
the  year 

Amount  of 

Federal -aid 

funds  paid  to 

States  during 

the  year 

1923 „ 

$48, 750, 000 
63, 375, 000 
73, 125,  000 
73, 125,  000 
73, 125,  000 
73, 125,  000 
73, 125,  000 
73, 125,  000 
121,  875,  000 
121, 875,  000 

$77,  461,  559 
89,  866, 864 

87,  294,  396 
79,  608,  897 
77, 453, 046 

88,  922, 185 
70, 428,  896 

102,  498,  084 
157,  952,  903 
83,  793,  787 

$69,677,241.86 

1924 

79,  217,  397. 90 

1925 

95,  749, 998. 11 
87,  754,  534.  57 

1926 

1927 

81.371,013.03 
80,  802,  232.  55 
82,  097,  380.  38 

1928 

1929 

1930  .  . 

75, 880,  862.  84 
133,  340, 910.  64 

1931 

1932 

127.367,119.74 

Total 

i  794,  625,  000 
79,  462,  500 

915,  280,  617 
91,  528,  062 

i  913,  258,  691.  62 
91,  325,  869. 16 

i  The  excess  of  total  payments  over  total  apportionments  for  these  years  was  possible  because  from  1917 
to  1922,  inclusive,  the  appropriations  exceeded  the  payments  by  more  than  an  equal  amount. 

COST  OF  THE  ROADS 

The  total  cost  of  the  11,036.9  miles  of  initial  construction,  the  4,925.1  miles  of 
stage  construction,  and  the  35.2  miles  of  reconstruction  completed  and  com- 
pletely paid  for  during  the  year  was  $317,216,271.78,  of  which  the  Federal  Gov- 
ernment paid  $144,720,610.07,  or  45.6  per  cent,  and  the  States  the  balance. 
These  expenditures  were  made  over  the  period  required  to  construct  the  roads, 
and  additional  expenditures  were  made  during  the  same  period  for  other  projects 
under  construction  and  not  yet  completed. 

As  previously  stated,  the  total  of  Federal  funds  disbursed  during  the  year  on 
all  active  projects  was  $127,367,119.74,  as  shown  in  Table  31.  Of  this  sum,  1 
State,  New  York,  received  more  than  $11,000,000;  1,  Texas,  received  more  than 
$8,000,000;  3,  California,  Illinois,  and  Pennsylvania,  received  more  than  $5,000,- 
000;  3,  Indiana,  Michigan,  and  Ohio,  received  more  than  $4,000,000;  and  5, 
Georgia,  Kansas,  Minnseota,  Montana,  and  Nebraska,  received  more  than  $3,- 
000,000.  With  the  exception  of  6  States — Delaware,  Maryland,  New  Hamp- 
shire, New  Jersey,  Rhode  Island,  and  Vermont,  and  the  Territory  of  Hawaii — 
every  State  received  for  work  done  during  the  year  in  excess  of  $1,000,000. 


FEDERAL-AID  STATISTICS 

Statistical  information  relative  to  the  apportionment,  obligation,  and  disburse- 
ment of  Federal  aid  during  the  fiscal  year  1932,  the  cost  of  roads  completed,  the 
estimated  cost  of  roads  under  construction,  and  the  types  of  roads  completed  and 
under  construction,  etc.,  is  given  in  Tables  16  to  31,  inclusive. 


12       ANNUAL   REPORTS   OF   DEPARTMENT   OF   AGRICULTURE,   1932 

Table  16. — Mileage  of  the  designated  Federal-aid  highway  system  in  each  State,  and 
mileage  improved  with  Federal  aid  to  June  30, 


Mileage 

Mileage 

Mileage 

Mileage 

of  des- 

com- 

of des- 

com- 

ignated 

pleted 

ignated 

pleted 

State 

Feder- 

with 

State 

Feder- 

with 

al-aid 

Federal 

al-aid 

Federal 

high- 

aid to 

high- 

aid to 

way 

June  30, 

way 

June  30, 

system 

1932 

system 

1932 

Alabama ._  

3,931 

2, 393.  9 

New  Hampshire 

988 

421.0 

Arizona 

1,979 

1,  220.  1 

New  Jersey 

1,364 

616.5 

4,953 

1,  960.  2 

2,  328.  6 

3,616 

2,  250.  1 

California. 

4,889 

New  York .. 

7,121 

3,  273.  4 

Colorado.  .                 ...  ...  ... 

3,584 
968 

1,  603.  2 
281.7 

North  Carolina    .      ._■_ 

4,355 
7,439 

2,  226.  4 

Connecticut.. --.  ... 

North  Dakota 

5,  082.  7 

Delaware..  

675 

345.7 

Ohio 

5,914 

2,  858.  4 

Florida 

1,912 

638.0 

Oklahoma... .. 

5,982 

2,  295.  2 

Georgia . 

5,610 

3,  068.  4 

Oregon..  

3,247 

1,  522.  8 

Idaho . 

3,  116 

1,  460.  3 

6,374 

3,  012.  6 
255.6 

Illinois 

6,771 

2,  649.  ? 

Rhode  Island 

464 

Indiana ..  ... 

4,964 

1, 822.  0 

South  Carolina.  

3,255 

2,  013.  6 

Iowa ...  . .  . 

7,220 

3, 350.  2 

South  Dakota  . 

6,256 

4,  039.  4 

Kansas ..  .. 

7,933 

3,  643.  0 

Tennessee... .  

3,866 

1,  682.  4 

Kentucky 

3,699 

1,911.0 

12,  797 

7,  802.  7 

2,725 
1,576 

1,  566.  8 
720.4 

Utah 

1,743 

1,  203.  5 
339.1 

Maine.. . . 

Vermont . 

1,036 

Maryland .  

1,958 

778.9 

Virginia _.  

3,748 

1,  922.  9 

Massachusetts.. 

1,  486 
5,215 

817.3 
2,  071.  5 

Washington 

3,177 
2,223 

1,  197.  9 

Michigan ........ 

West  Virginia _. 

893.3 

6,880 
3,562 

3,  956.  1 
1,  809.  0 

5,493 

3,525 

532 

2,  593.  8 

1, 894.  3 

Missouri ...  ....... 

7,530 

2,  922.  0 

Hawaii ... 

76.3 

5  238 

2,  724.  3 
4,  255.  2 

Nebraska 

5,574 

Total... 

200,  013 

101,  032.  1 

1,560 

1,  281.  2 

Table  17. — Total  cost,  Federal  aid  and  mileage  of  Federal-aid  roads,  initial  and 
stage  construction  and  reconstruction  completed  and  paid  during  the  fiscal  year 
1982 


Total  cost 

Federal  aid 

Mileage 

State 

Initial 

Stage 

Recon- 
struction 

Total 

Alabama. 

$6,  632,  377. 81 
4, 592, 313.  37 

10,  013,  059.  31 

11,  201,  066.  65 
3,  447, 804.  58 
1,  867,  636.  38 
1, 134,  643.  28 
3,  610,  613.  72 

12,771,811.73 
3,  522,  448.  95 

12,  797,  517.  97 

6,  012, 180.  66 

7,  301,  368.  36 

8,  645, 189.  65 
6,  542,  441.  54 
6, 197,  247.  26 

3,  907,  936.  98 
2, 104,  954.  35 
2, 127,  908.  58 
6,  529, 407.  71 
6,  988,  206.  20 

1,  215,  289.  64 
10,  963,  758.  56 

8,  814, 187.  67 
11,050,135.87 

2,  610,  230.  36 

1,  258,  769.  77 

2,  424,  799.  76 

4,  868,  755.  39 
23,  079, 122.  35 

8,  075,  429.  64 
3,971,186.11 
15,  202,  321.  86 
4,  782,  563.  77 

$3,  254, 107.  34 
2,  997,  498.  86 
4,  456, 690.  96 

4,  485,  886.  08 
1,  694,  598.  24 

878,  020.  33 

560, 157.  40 

1,  636,  690.  21 

5,  996.  705.  60 

1,  926,  478.  79 
5, 933,  485.  69 
2, 836, 159.  83 
3, 450,  553.  00 
4,  090,  582.  58 

2,  841,  986.  71 
2,  845,  033. 17 

1,  630,  960. 17 
915, 829.  37 
718, 153.  25 

2,  505, 034.  65 
3, 134,  677.  95 

580,  441. 10 
4,  692, 498.  85 
4,  954,  604. 16 

4,  919,  538.  59 

1,  753,  355.  65 
500,  610.  26 
843,  003. 18 

2,  926,  337.  86 
9, 566,  202.  30 

3,  924,  537.  34 
2, 020,  516. 18 

5,  316,  423. 89 
2,  417,  603.  74 

178.2 

163.4 

228.9 

311.9 

126.3 

26.2 

39.2 

86.0 

438.7 

252.6 

393.6 

234.6 

172.8 

534.9 

204.9 

198.7 

109.9 

48.2 

32.3 

175.7 

76.9 

24.2 

322.3 

734.4 

395.9 

92.8 

30.1 

42.1 

152.5 

537.0 

263.0 

552.0 

325.2 

236.3 

141.4 
260.6 
99.4 
84.9 
31.8 

319.6 

424.0 

328.3 

396.8 

Colorado    - 

158.1 

Connecticut  

26.2 

39.2 

Florida..    

5.5 
185.9 
12.3 
34.3 

91.5 

Georgia  . .. 

624.6 

Idaho .. 

264.9 

427.9 

234.6 

Iowa    

94.9 

80.0 

174.8 

9.6 

267.7 

Kansas . 

614.9 

Kentucky.. 

379.7 

208.3 

109.9 

Maryland..    .  . 

2.4 

13.5 

64.1 

Massachusetts  .  ..  

32.3 

Michigan..  .. 

29.3 

288.7 
29.5 
117.1 
195.3 
286.5 
216.3 
5.7 

10.0 

215.0 

365.6 

Mississippi 

53.7 

439.4 

929.7 

682.4 

Nevada 

9.2 

318.3 

35.8 

42.1 

New  Mexico 

154.4 

306.9 

537.0 

77.2 
718.2 
26.6 
53.7 

340.2 

1,  270.  2 

Ohio 

351.8 

Oklahoma 

2.5 

292.5 

BUREAU   OF   PUBLIC   ROADS 


13 


Table  17. —  Total  cost,  Federal  aid  and  mileage  of  Federal-aid  roads,  initial  and 
stage  construction  and  reconstruction  completed  and  paid  during  the  fiscal  year 
1982— Continued 


Total  cost 

Federal  aid 

Mileage 

State 

Initial 

Stage 

Recon- 
struction 

Total 

Oregon 

5,  044,  059.  26 
14,  225.  833.  65 

2,  434,  647.  26 
7,  206,  238.  21 

4,  634,  538.  92 

5.  966,  504.  20 
18,  660,  872. 18 

3,  561,  558.  52 
1,  468,  264.  59 

5,  860,  425.  66 

6,  264,  501.  27 
3,  573,  588.  79 
6,  970,  072.  08 
3,  749,  014.  50 
1,  331,  466.  90 

2,  712.  369.  05 
5,  577,  855.  61 

1,  088,  088.  58 
3, 108,  948.  33 

2,  538,  254. 19 
2,  816,  329.  72 
8,  576,  426.  20 
2,  097,  825. 15 

656,  249. 12 
2,  626,  607.  86 

2,  640,  753.  51 
1,  370,  430.  44 

3,  032,  890.  78 
2, 158,  661.  99 

513,  956.  26 

229.2 
373.4 

48.2 

90.1 
342.4 
238.5 
712.4 
198.0 

41.6 
263.9 
172.6 

91.1 
189.4 
269.5 

34.9 

62.9 

292.1 

373.4 

Rhode  Island.. 

48.2 

South  Carolina 

214.7 

182.8 

39.0 

382.8 

180.0 

4.8 

37.9 

43.7 

21.2 

82.7 

256.3 

304.8 

South  Dakota..  .. 

525.2 

Tennessee 

277.5 

Texas 

1,  095.  2 
378.0 

Utah 

46.4 

301.8 

Washington 

216.3 

112.3 

272.1 

525.8 

34.9 

Total 

317,  216,  271.  78 

144,  720,  610.  07 

11,  036.  9 

4,  925. 1 

35.2 

15,  997.  2 

Table  18. — Total  cost,  Federal  aid  and  mileage  of  Federal-aid  roads,  initial  and 
stage  construction  and  reconstruction  completed  but  final  payment  not  made, 
June  SO,  1982 


State 

Estimated 
total  cost 

Federal  aid 
allotted 

Mileage 

Initial 

Stage 

Recon- 
struction 

Total 

$578, 077. 61 

1,578,764.61 

1,928,887.35 

3, 013,  966.  78 

3, 229, 021.  50 

77, 426.  08 

13,  896. 00 

1,606,558.69 

668,  968.  44 

330,  035.  93 

2,  578, 118.  88 

2,  823,  800. 18 
1, 143,  973, 06 

1,  808, 222.  75 
128, 679.  81 
386, 120.  90 
779, 309. 75 

10, 217, 252. 90 

4, 628,  263. 68 

444,619.95 

837, 589.  56 

1, 109,  913.  73 

3,  367, 213. 68 
669, 728. 89 
532, 867.  32 

1,542,935.62 

2,  304, 393.  35 
8,  494, 202.  83 

185,  758. 87 

710,  748. 40 

4, 499,  564.  74 

4,041,351.09 

1, 088,  710. 14 

4, 404,  756. 10 

*    635,046.04 

727,  708. 13 

251, 140. 36 

5, 347, 469. 11 

182, 856.  02 

1,  769, 338. 18 

375,  039.  77 

1, 845,  277.  70 

438, 441.  22 

182,581.38 

$246,  770.  80 

1, 103, 669. 67 

913,  774. 12 

1, 409, 192.  32 

1, 714,  992.  81 

38,  713.  04 

6, 948.  00 

692, 419.  44 

324. 964. 67 
162, 473. 62 

1,110,131.48 

1,  383,  456.  85 

538, 855. 16 

854,  900. 14 

64,  339. 90 

163, 689.  03 

389, 654. 86 

2, 442, 676. 90 

1, 949, 452. 18 

217. 882. 68 
331, 845.  03 
626, 012. 85 

1,617,516.52 
480, 857.  05 
205, 620. 18 
637,  765.  75 
1, 479, 028.  57 
1,971,869.98 
84, 110. 27 
355,  374. 14 

1,  650,  524. 44 

2,  088,  763.  36 
603, 258.  36 

1, 844, 826. 32 
290,  317.  76 
352,  387.  95 
123, 435.  52 

2, 420, 142.  95 
110, 885.  58 
784,  928.  90 
198,  800. 00 
817, 877.  27 
171, 335.  38 
99, 989.  27 

14.8 
95.0 
44.1 
82.4 

125.4 

.2 

.5 

43.7 

1.3 

3.7 

64.7 

97.9 

53.4 

95.8 

16.1 

14.4 

24.1 

96.0 

131.6 
5.8 
20.0 
90.2 
82.5 
12.9 
8.6 
19.9 

121.6 

117.1 

8.2 

79.5 

40.8 

128.7 
39.7 
17.9 
21.5 
13.5 
9.5 

250.7 
12.9 
75.0 
11.7 
47.3 
16.7 
12.2 

3.4 

28.3 

26.0 

1.0 

46.6 

18.2 

123.3 

70.1 

83.4 

172.0 

.2 

.5 

43.7 

29.2 

12.1 

3.2 

30.5 

15.8 

67.9 

97.9 

3.7 

57.1 

95.8 

16.1 

14.4 

24.1 

96.0 

7.5 

8.5 

6.1 

145.2 

14.3 

20.0 

90.2 

93.7 
32.7 

176.2 

45.6 

8.6 

.3 

20.2 

121.6 

7.0 

124.1 

8.2 

104.8 
19.6 
54.9 
15.9 

184.3 

Ohio 

60.4 

3.2 

186.8 

55.6 

17.9 

6.3 
25.5 

4.3 

80.2 

.5 

20.4 

27.8 

39.0 

13.8 

330.9 

Utah 

13.4 

95.4 

11.7 

.3 

47.6 

16.7 

16.2 

28.4 

Total 

83,  508,  697. 08 

35,  076, 431. 07 

2,  269.  5 

652.1 

9.3 

2,  930.  9 
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Table  19. — Total  cost,  Federal  aid  and  mileage  of  Federal-aid  roads,  initial  and 
stage  and  reconstruction  improvement,  under  construction,  by  States,  June  SO, 
1982 


State 


Alabama... 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Idaho 

Illinois 

Indiana — 

Iowa 

Kansas— 

Kentucky _. 

Louisiana 

Maine 

Maryland 

Massachusetts... 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire- 
New  Jersey 

New  Mexico 

New  York 

North  Carolina.. 

North  Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina- 
South  Dakota — 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 

Hawaii 


Estimated 
total  cost 


Total. 


$1,812,011.04 
2, 782,  928.  26 
2, 452,  768.  24 

10,475,483.57 
4,  355, 182.  99 
4,  362,  762. 05 
870,  529.  25 
3,  563, 837.  58 
6, 410, 060.  34 

2,  573,  893.  23 
25,  384, 659.  55 

10,  326, 406. 44 

3,  512, 604. 68 
5, 160,  560.  54 
2, 439, 460.  44 
7, 471, 657.  46 
3,  348,  521.  01 

701,  917.  80 
7, 129,  265.  67 
9, 062, 647. 19 

11,  284,  587. 17 

3,  910, 633.  74 
7, 031,  555.  37 

4,  576, 181.  82 

3,  329,  003.  58 
1,  576,  562.  30 

339. 864.  67 

4,  716,  807. 19 
1,  469, 046.  56 

14, 125, 400.  00 
1, 152,  326.  37 
3,  316,  919.  40 

6,  314,  566.  20 
3, 478,  222.  78 
4, 145, 699.  29 
5, 021,  298.  77 

926,  504,  32 
3, 131,  546.  27 
3,318,617.13 
1,  427,  533.  89 
13,  843,  539.  36 
1, 109, 608.  87 
1, 408, 800.  97 

1,  915, 279.  75 

2,  915, 547.  20 
1,  783, 964.  32 

7,  833,  923.  20 
3, 630,  824.  26 

811,  202.  36 


234, 042,  724.  44 


Federal  aid 
allotted 


$884, 109. 47 
2, 014, 700. 15 
1, 127,  328.  92 
4,  985, 605.  01 
2,  276, 199.  42 
1, 613, 060.  26 
435,  264. 62 
1, 659,  559.  53 
2,  999, 196.  48 

1,  517, 125.  45 
11,  764, 654.  34 

5, 114,  814.  33 
1, 639,  295. 18 

2,  521,  332.  53 
1,  079, 480.  86 

3,  511,  759. 18 
1, 423,  360.  93 

255,  754.  94 
2, 897, 641.  92 
4, 162,  775.  75 
3,  749,  501.  38 

1,  915, 689.  81 
3,  036, 644.  01 

2,  572, 131. 43 
1, 650, 271.  38 
1,  289,  906. 62 

140, 869.  77 

1,  770, 638.  23 
1, 028, 823.  23 
6,  352, 125.  00 

567,  278. 11 
1. 680,  534.  96 
2, 097,  263.  73 
1, 625,  741.  63 

2,  305,  513.  64 
2, 322, 443.  57 

459, 140.  00 

1, 409, 414. 06 

1,  909,  863.  38 

697,  948.  21 

6,  348,  479.  78 

797,  552. 81 

630, 501.  86 

957, 639. 81 

1, 432, 094.  35 

768,  721.  07 

3,  203,  398.  32 
2, 232, 041.  40 

395,  047.  85 


Mileage 


109,  230, 238.  67 


Initial 


74.1 

104.9 

64.7 

211.3 

171.4 

30.2 

41.2 

102.1 

160.3 

123.5 

751.9 

352.4 

178.3 

293.4 

144.2 

87.0 

82.9 

23.4 

71.3 

395.4 

204.9 

171.2 

191.0 

397.7 

151.9 

21.2 

9.5 

34.3 

61.9 

334.3 

67.6 

383.7 


101. 
157. 
128. 
181. 

16. 

73. 


7 
3 
0 
7 
7 
2 

266.1 

48.7 

605.0 

84.9 

45.6 

113.5 

106.2 

44.5 

204.8 

192.4 

22.0 


7, 885. 4 


Stage 


Recon- 
struction 


166.8 


31. 

26. 

163. 

2. 


5. 

283. 


47. 


183 


14, 

10. 

75. 

230. 


2,616.0 


2.2 


10.5 


Total 


74.1 

166.6 

109.8 

263.3 

222.2 

30.2 

41.2 

102.1 

327.1 

217.2 

788.7 

372.9 

218.7 

361.6 

148.2 

97.6 

82.9 

24.0 

71.5 

427.3 

501.7 

240.0 

279.3 

429.2 

178.0 

184.2 

12.0 

34.8 

79.7 

334.3 

72.6 

667.2 

128.1 

202.3 

175.1 

181.7 

18.9 

132.9 

449.9 

55.1 

828.6 

112.6 

45.6 

119.7 

120.7 

55.0 

280.2 

423.3 

22.0 


10,  511. 
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Table  20. — Total  cost,  Federal  aid  and  mileage  of  Federal-aid  roads,  initial  and 
stage  and  reconstruction  improvement,  approved  for  construction,  by  States,  June 
SO,  1932 


State 


Arizona 

Arkansas. 

California 

Colorado 

Connecticut 

Delaware 

Florida. 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Jersey 

New  Mexico... 

New  York 

North  Carolina 
North  Dakota- 
Ohio 

Oklahoma 

Oregon 

Pennsylvania. . 
South  Carolina. 
South  Dakota- 
Tennessee 

Texas 

Utah. 

Vermont 

Virginia. 

Washington 

West  Virginia.. 

Wisconsin 

Wyoming 

Hawaii 

Total.... 


Estimated 
total  cost 


$4,  594.  57 
404, 816.  95 
475, 029. 90 

73,  822. 81 
563,  726. 40 

86,  524.  00 
655,  532.  89 
174, 461.  46 
302, 449. 66 
495,  560.  26 
609, 394.  59 
294,  536.  74 
324,  281. 14 
399,  504. 67 
103,  383.  51 
887,  397.  91 
633,  360. 88 
655. 889.  46 
842, 326.  55 
116, 017.  23 
689,  291.  30 

67,  501.  64 
817,  311. 97 
859, 152. 00 
023, 047. 07 
998, 601.  99 
402, 600. 00 
300,  312.  76 
931, 160.  99 
292, 605.  00 
713, 059.  54 
590,  510.  22 
392,  381. 18 
101, 152.  78 
233, 615. 05 
733, 446.  20 
980, 124. 61 
847, 650. 66 
7, 618.  95 
754,  053. 46 
519,  265. 07 
283, 803. 60 
110, 874.  93 
205, 019.  30 
740, 008.  72 


60, 696,  780.  57 


Federal  aid 
allotted 


$3, 459.  24 
201,  796.  90 
645, 642.  39 

41, 458.  88 
263, 977.  96 

43,  262.  00 
327,  766.  42 

87, 230.  72 
781,  761.  33 

1,  569, 434. 05 
792,  712. 22 

1, 072, 924. 03 

1, 126,  345. 63 

525, 166. 87 

538,  516.  32 

431,  757. 49 

691. 459.  64 

325, 630.  00 

229, 800.  00 

58, 008. 61 

329, 813.  03 

36, 033. 68 

845.  048.  85 

693,  501.  34 

496, 650.  88 

618,  039. 80 

2, 462, 500.  00 

150, 156.  36 

973,  516.  22 

2,  240,  240,  53 
877,  359.  08 
864,  268.  36 

2, 851, 912. 07 
50, 000. 00 
157,  987.  24 
356,  461.  69 

1,  802, 196.  04 
635,  771.  92 
3, 809.  47 
298, 883.  54 
213, 800. 00 
132,  744.  79 
432, 400.  00 
134, 595. 13 
598,  548.  44 


28, 014,  349. 16 


Mileage 


Initial 


17.4 

44.4 

7.5 

7.7 

4.7 

17.3 

6.5 

30.8 

125.4 

73.7 

106.9 

72.3 

17.3 

29.8 

34.3 

60.4 

21.4 

15.7 

16.1 

25.1 

5.7 

28.1 

26.8 

.9 

41.1 

135.9 

7.1 

183.5 

153.0 

112.5 

46.9 

196.7 

5.2 

30.8 

17.1 

232.1 

37.6 


22.9 
11.5 
6.2 
29.6 
26.2 
18.8 


2, 110. 9 


Stage 


0.3 

To' 


1.2 

228.7 
5.2 


25.4 
304.6 
107.8 

13.3 


5.6 
20.1 
20.2 


11.9 

4.2 

111.6 

19.6 


42.3 


4.0 

478.4 
46.4 
17.6 
74.8 


12.0 
21.8 
185.1 
108.5 


21.5 
5.3 


23.5 

20.1 

3.6 


1, 951. 6 


Recon- 
struction 


13.7 


13.7 


Total 


0.3 

17.4 

51.4 

7.5 

7.7 

4.7 

17.3 

7.7 

259.5 

130.6 

73.7 

132.3 

376.9 

125.1 

43.1 

34.3 

66.0 

41.5 

35.9 

16.1 

37.0 

9.9 

139.7 

60.1 

.9 

83.4 

135.9 

11.1 

661.9 

199.4 

130.1 

121.7 

196.7 

5.2 

42.8 

38.9 

417.2 

146.1 


44.4 
16.8 
6.2 
53.1 
46.3 
22.4 


4, 076.  2 
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Table  31. — Federal-aid  apportionment,  and  amounts  paid  to  the  States  for  fiscal 
year  1932,  and  unobligated  balance  of  the  total  apportionment  June  30,  1932 


State 


Apportionment 

fiscal  year 

1932 


Paid  to  States 

during  the  fiscal 

year  1932 


Unobligated 
balances  of 
total  appor- 
tionment on 
June  30,  1932 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Florida... 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts— . 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire- 
New  Jersey 

New  Mexico 

New  York 

North  Carolina.. 
North  Dakota. .. 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina. . 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 

Hawaii 


Total. 


$2, 615, 434 

1,  768, 023 
2, 174,  786 
4, 181,  212 

2,  315,  948 
792,  359 
609,  375 

1,  543,  232 

3,  316, 029 

1,  554,  594 
5, 150,  396 
3, 172,  253 
3,  330,  593 
3,  397,  874 

2,  356,  367 
1,  745,  445 
1, 121,  860 
1,051,714 

1,  813,  916 
3, 652,  393 
3, 497,  306 

3,  209,  509 

3,  957,  287 

2,  580, 405 
2, 644,  726 
1,  598,  987 

609,  375 
1,  565,  749 

1,  984,  363 
6,  002, 475 
2, 871, 722 

2,  001,  841 

4,  584, 440 
2,  922,  569 
1,  997, 569 

5,  517,  738 
609, 375 

1,  769,  848 

2,  054,  077 
2,  687,  123 
7, 620,  239 
1, 416, 493 

609, 375 

2,  379,  788 
1, 940,  922 
1,  324, 680 

3,  075,  234 
1,  568, 607 

609, 375 


121, 875, 000 


$1,  449 
2,445 
2,443 
5,  013 
2,814 
1,126 
512, 
1,  245, 
3,  838, 
1, 682, 
5,  788, 
4, 134, 
2,546, 

3,  291, 

1,  949, 

2,  049, 
1, 664, 

895, 
2,  492, 

4,  423, 
3, 008, 

1,  372, 

2,  943, 

3,  429, 

3,  772, 
1,  708, 

490, 
889, 

1,  878, 
11,167, 

2,  366, 
1, 931, 

4,  238, 
2, 086, 
1, 828, 
5, 179, 

976, 
1, 409, 
2, 486, 
1, 494, 
8,447, 
1,  276, 

539, 
1,841, 
2, 100, 
1,  758, 
2, 739, 
1,804 

391 


,  558. 66 
249.  48 
071.02 
452.  92 
,  478.  24 
,  049.  01 
060. 63 
206. 16 
366.  77 
385.  02 
526.  83 
264. 18 
601.  73 
566.  93 
897. 63 
281.  07 
568.  68 
565.  36 
975.  93 
552.  30 
442.  80 
689.  21 
232.61 
106.  02 
318.  33 
195.  22 

588. 14 
185.  74 
853.  65 
966.  22 
819.  85 
074. 18 
550. 62 
708.  87 
565.  82 
419.  90 
232.  74 
926. 16 
985.  52 
839. 91 
826.24 
689. 88 

752. 15 
802.  21 
875. 62 
953.  68 
618.  37 
001.  52 
220. 01 


127,  367, 119.  74 


$5, 469, 
742, 

2, 162, 
32, 

2, 057, 
390, 
167, 

2,  541, 

1,  345, 
345, 

1,  310, 
381, 

87, 
567, 
1, 182, 
321, 
137, 
8, 
602, 

2,  452, 


694.  24 
533.  48 
507.  23 
946.23 
603.  69 
452.  51 
140. 82 
174.  33 
949.  03 
018.  54 
641. 51 
104.  02 
585.  99 
001.31 
786.  01 
408. 48 
272.  92 
964.  30 
611.  77 
326.  98 


5, 152, 

567, 

3,465, 

1, 849, 

86, 

553, 

698, 

897, 

2, 250, 

3,  728, 

821, 

1, 682, 

1,  276, 

875, 

775, 

325, 

744, 

1,  085, 

3, 157, 

3,  333, 

520, 


602. 87 

267.  40 
946.51 
974.  21 

268.  42 
945.  91 
851.56 
042.  54 
867. 35 
723. 31 
314.  29 
063. 13 
392.  92 
956.  02 
565.  85 
636. 09 
351.  79 
110. 04 
824.82 
62«.78 


1,  817,  277.  70 

1, 007, 069.  51 

998, 160.  51 

283, 938.  52 

120,  711.  31 

1,  335, 908. 87 


61,  720, 100.  60 


NATIONAL-FOREST-ROAD  CONSTRUCTION 

The  appropriation  authorized  for  forest-road  and  trail  construction  in  the  fiscal 
year  1932  was  $12,500,000,  of  which  $3,000,000  was  for  forest-development  roads 
and  $9,500,000  for  forest  highways. 

In  accordance  with  the  rules  and  regulations  promulgated  by  the  Secretary  of 
Agriculture,  the  Bureau  of  Public  Roads  supervises  the  work  on  major  forest-road 
projects,  which,  by  definition,  include  all  projects  in  the  forest-highway^  system 
except  those  which  do  not  require  the  technical  services  of  a  highway-engineering 
organization,  and  those  whose  estimated  average  cost  is  less  than  $2,000  per  mile. 
The  term  also  includes  forest-development  road  projects  whose  average  cost 
exceeds  $5,000  per  mile  or  which  require  the  technical  services  of  a  highway- 
engineering  organization. 

Forest  highways,  the  more  important  from  the  traffic  viewpoint  of  the  two 
main  classes  of  roads,  have  for  several  years  been  classified  according  to  impor- 
tance as  of  three  classes  defined  by  the  rules  and  regulations.  The  class_  defini- 
tions included  in  the  original  rules  and  regulations  have  lately  been  found  in  need 
of  amendment  to  bring  them  into  better  harmony  with  the  development  of  the 
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State  and  Federal-aid  systems  and  new  definitions  promulgated  by  the  Secretary 
on  June  30,  1931,  establish  three  classes  as  follows: 

(1)  Any  forest  road  in  the  Federal-aid  highway  system,  either  wholly  within 

or,  when  so  designated  by  the  Forester  and  Chief  of  the  Bureau  of 
Public  Roads,  partly  without  and  adjacent  to  the  national  forests. 

(2)  Any  forest  road,  not  of  class  1,  on  an  approved  State  highway  system, 

when  so  designated  by  the  Forester  and  the  Chief  of  Bureau. 

(3)  All  other  forest  roads,  of  primary  importance  to  counties  or  communities. 
The  roads  which,  according  to  these  definitions,  have  been  classified  as  forest 

highways  have  an  aggregate  length  of  16,274.68  miles,  classified  as  shown  in 
Table  32. 

Table  32. — Classification  of  the  mileage  of  the  forest-highway  system  as  revised 


State 


Mileage  of  forest-highway  system 


Class  1     I     Class  2  Class  3 


Total 


Western: 

Alaska 

Arizona 

California 

Colorado 

Idaho 

Montana 

Nevada 

New  Mexico .. 

Oregon 

South  Dakota. 

Ctah 

Washington... 
Wyoming 


320.6 
563.7 
473.0 
584.21 
628.3 
107.0 
164.0 
527. 13 
219.0 
57.65 
3S6.5 
367.3 


Total 

Eastern: 

Alabama 

Arkansas 

Florida 

Georgia 

Louisiana 

Maine 

Michigan 

Minnesota 

Nebraska 

New  Hampshire. 
North  Carolina.. 

Oklahoma 

Pennsylvania 

Puerto  Rico 

South  Carolina.-. 

Tennessee 

Vermont 

Virginia 

West  Virginia 

Wisconsin 


4,  418.  39 


4.0 
192.  33 

0.70 
41.8 
36.3 

0 
49.91 
89.50 


41.5 
78.0 
31.48 
134.0 


75.8 

7.0 

65.0 

41.0 

5.0 


Total 

Grand  total. 


893.  32 
5,  311. 71 


192.7 
814.1 
1, 150.  0 
215.0 
335.  S 
190.6 
511.0 
340.38 

"539."  30" 
124.3 
37.0 


459. 94 
525. 10 
969.9 
104.0 
244.7 
238.0 
167.1 
6.0 
506.  43 
86.0 
139.2 
259.0 
217.7 


4,450.18    3,923.07 


0 
144.  32 
103.5 

0 
105.7 

0 
108.5 


60.5 
129.3 


26.0 
105.0 


103.0 
137.0 


1,  319.  32 
5,  769.  50 


1,  270.  40 
5, 193.  47 


1,3 


459.  94 
038.4 
347.7 
727.0 
043.  91 
202.1 
464.7 
681.0 
3.94 
305.0 
736. 15 


642.0 


12,  791.  64 


31.0 

35.0 

90.5 

427. 15 

25.0 

129.2 

106.2 

148.0 

12.0 

154.0 

11.0 

11.0 

150.3 

30S.  71 

205.8 

295.30 

28.8 

28.8 

49.0 

151.0 

48.3 

255.6 

70.5 

101.  98 

19.0 

401.0 

9.0 

9.0 

11.0 

37.0 

88.0 

268.8 

12.0 

19.0 

210.0 

378.0 

62.0 

240.0 

31.0 

84.5 

3,483.04 
16,  274.  68 


During  the  past  year  improvements  have  been  completed  on  602.9  miles  of 
the  forest-highway  system,  bringing  the  total  mileage  improved  to  date  with  Fed- 
eral funds  to  5,242.2  miles.  Of  the  mileage  improved  during  the  year,  571.2  miles 
were  in  the  Western  States  and  Alaska,  and  the  remaining  31.7  miles  were  in 
the  forests  of  six  Eastern  States.  Of  the  total  mileage  improved  to  date,  4,852.8 
miles  are  in  the  West  and  389.4  in  the  East. 

The  mileage  of  forest-highway  projects  completed  during  the  year  and  to 
date  bv  States  is  shown  in  Table  33. 
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Table  33. — Mileage  of  completed  forest-highway  projects,  by  States 
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State 

Mileage  of  forest- 
highway  projects 
completed 

State 

Mileage  of  forest- 
highway  projects 
completed 

During 
1932 

Total  to 
June  30, 
1932 

During 
1932 

Total  to 

June  30, 

1932 

Western : 

Alaska 

12.0 
95.9 

102.0 
50.4 
47.8 
47.1 
15.9 
35.0 

102.3 

1.6 

13.8 

6.2 

41.2 

242.9 
454.6 
539.4 
416.2 
590.7 
456.6 
142.7 
233.8 
808.1 
47.8 
354.3 
240.1 
325.6 

Eastern: 

5.1 

74.fi 

9.2 

77.1 

Colorado - 

Georgia . 

21.4 

Idaho -.  ... 

Michigan ..    _.    ... 

7.2 

16.2 

68.9 

Nevada ...     ... 

New  Hampshire    

2.9 
7.0 

8.1 

43.3 

Oregon ... 

South  Carolina 

15.6 

South  Dakota - 

Tennessee .  . 

37.4 

Utah 

16.0 

Washington.. 

1.8 
3.6 

1.8 

3.6 

Total  .. 

Total  — 

571.2 

4,  852.  8 

31.7 
602.9 

389.4 

Grand  total 

5,  242.  2 

On  June  30,  1932,  work  was  in  progress  under  the  supervision  of  the  Bureau 
of  Public  Roads  on  608.7  miles  of  road  at  a  total  estimated  cost  of  $6,180,196. 
Work  estimated  to  cost  $1,624,332  had  been  programmed  but  not  yet  started; 
and  there  was  a  balance  of  authorized  funds  not  yet  obligated  to  definite  projects 
amounting  to  $894,393. 

Standards  of  forest-highway  work  have  been  materially  improved  in  the  past 
two  or  three  years.  This  has  been  necessitated  by  increases  in  traffic  resulting 
from  the  improvement  of  adjoining  State  and  Federal-aid  roads.  The  new  work 
is  marked  especially  by  superelevated  curves  of  larger  radii  and  by  wider  grades, 
and  roads  built  earlier  when  a  lower  standard  was  permissible  have  been  widened 
and  reconstructed  according  to  the  modern  standards.  The  use  of  light  asphaltic 
residual  oils  and  cutback  asphalts  has  been  found  necessary  to  eliminate  dust 
and  reduce  wear  of  the  fine  crushed-rock  and  gravel  surfaces  which  have  been 
laid  on  many  of  the  roads  built. 

ROAD  CONSTRUCTION  IN  THE  NATIONAL  PARKS 

Road  construction  in  the  national  parks,  by  agreement  with  the  National 
Park  Service  is  supervised  by  the  Bureau  of  Public  Roads,  and  142  miles  of 
such  construction  were  completed  during  the  past  year,  making  the  total  thus 
far  improved  512  miles,  all  of  which  is  in  the  system  of  major  park  roads. 

The  mileage  completed  during  the  fiscal  year  and  to  date  in  the  several  parks 
is  shown  in  Table  34. 

Table  34. — Mileage  of  national-park  roads  improved  under  the  supervision  of  the 

Bureau  of  Public  Roads 


Mileage  com- 
pleted under 
supervision  of 
the  bureau 

National  park 

Mileage  com- 
pleted under 
supervision  of 
the  bureau 

National  park 

During 
fiscal 
year 
1932 

Total  to 

June 

30, 

1932 

During 
fiscal 
year 
1932 

Total  to 

June 

30, 

1932 

0.3 
10.0 

3.6 

10.0 

23.3 

.3 

4.0 
36.9 
93.8 
11.2 
44.6 
18.2 

Mount  Rainier .. 

1.2 
16.3 

50.3 

Colonial  National  Monument .. 

Petrified  Forest,  N.  Mex 

Rocky  Mountain 

16.3 

8.7 

Sequoia 

3.6 

28.7 

Wind  Cave 

5.3 

4.4 
18.6 

Yellowstone 

54.9 
7.2 
5.8 

89.5 

Yosemite 

54.6 

Zion... - 

14.9 

9.1 
12.2 

Total 

143.6 

514.2 
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The  Wawona  Tunnel  project  in  Yosemite  National  Park  is  rapidly  nearing 
completion.  This  project  which  includes  a  tunnel  approximately  4,200  feet  in 
length,  is  being  constructed  at  a  cost  of  approximately  $750,000.  Several  incidental 
contracts  involving  adit  enlargement  and  tunnel  ventilation  have  been  awarded. 

Of  outstanding  interest  among  the  projects  completed  during  the  past  year  is 
the  Babb-Many  GJacier  Highway  in  Glacier  National  Park.  Two  sections  of 
this  project  were  recently  completed,  covering  a  total  distance  of  4.4  miles.  The 
Halstead  Meadow  section  of  the  General's  Highway  in  Sequoia  National  Park 
was  also  completed.  In  Lassen  Volcanic  National  Park  one  section  of  the  Loop 
route,  a  total  distance  of  7.7  miles,  was  also  completed.  This,  together  with  the 
North  Approach  Road  connection,  which  was  also  completed,  virtually  completes 
the  Lassen  Volcanic  Park  highway  system.  In  Petrified  Forest  National  Monu- 
ment the  Main  North  and  South  Highway,  a  distance  of  16  miles,  was  graded 
during  the  past  year.  A  contract  is  at  present  operative  for  the  construction  of 
two  large  bridges  in  this  monument. 

In  Yellowstone  National  Park  the  East  Entrance  Highway,  the  Obsidian  Cliff- 
Firehole  Cascade  section,  and  the  Canyon  Junction-Tower  Junction  section  of  the 
Grand  Loop  Highway  are  some  of  the  more  important  projects  completed. 

Several  bridge  contracts  were  also  completed  during  the  past  year.  In  Mount 
Rainier  National  Park  the  Frying  Pan  Creek  bridge  on  the  White  River  Road  was 
completed  at  a  cost  of  approximately  $60,000. 

In  Sequoia  National  Park  the  Clover  Creek,  Lodge  Pole,  and  Silliman  Creek 
bridges  were  all  completed  under  one  contract.  The  cost  of  these  bridges  was 
approximately  $90,000.  In  Yosemite  National  Park  the  Merced  River  bridge 
was  completed  at  a  cost  of  $35,000. 

In  the  eastern  parks  two  projects  were  completed  during  the  past  year.  These 
projects  were  in  Colonial  National  Monument,  Va.  One  included  a  9-mile  stretch 
of  graded  earth  road,  another  a  mile  of  hydraulic  fill.  Two  large  projects  which 
were  let  to  contract  in  the  proposed  Shenandoah  National  Park,  Va.,  are  rapidly 
nearing  completion.  These  contracts  involve  the  grading  of  approximately  45 
miles  of  pioneer  road  of  the  heavy  mountain  type.  The  estimated  cost  of  this 
work  is  approximately  $700,000.  All  work  on  tnese  contracts  is  expected  to  be 
completed  during  September,  1932. 

RESTORATION  OF  FLOOD-DAMAGED  ROADS 

No  further  appropriations  for  the  relief  of  States  on  account  of  damage  of  roads 
by  flood  have  been  made  since  the  date  of  the  last  annual  report. 

The  amounts  of  the  several  appropriations  made  to  date  (less  2%  per  cent 
allowed  for  Federal  administration  in  the  case  of  Alabama,  Georgia,  and  South 
Carolina),  the  amounts  paid  the  States  up  to  June  30,  1932,  and  the  unobligated 
balance  for  each  State  are  shown  in  Table  35.  The  entire  amounts  appropriated 
for  relief  of  Vermont  and  New  Hampshire  have  been  paid  to  the  States,  and  all 
work  has  been  completed.  Only  small  parts  of  the  appropriations  made  in  aid  of 
Georgia  and  South  Carolina  remained  unexpended  on  June  30,  and  no  part  of  the 
appropriation  to  either  State  was  unobligated  at  the  end  of  the  year.  Work 
under  the  appropriations  is  virtually  completed  in  these  States.  The  amounts 
paid  during  the  year  are  reported  in  Table  36. 

Table  35. — Flood  relief  appropriated,  amounts  paid  to  States,  and  the  unobligated 
balance  of  the  appropriation  June  SO,  1932 


State 

Appropriated 

Paid  to  the 

States  to  June 

30,  1932 

Unobligated 
balance 

Vermont .  ... 

$2, 654, 000 

653,  300 

1, 889, 994 

$2,  654, 000. 00 
653,  300. 00 
667,  751.  49 

Kentucky 

$1, 040, 719.  67 

Total. 

5, 197,  294 

3,975,051.49 

1, 040,  719.  67 

Arkansas ..  _. 

1, 800, 000 
967,  582 
628,  000 
258,  418 

1.  477,  693.  56 
786,  271. 13 
345,  266. 57 

322,  306. 44 

Louisiana 

181,  310.  87 

282,  733. 43 

Missouri .  ...  ..  . 

130,  865. 95 

Total 

3,  654,  000 

2,609,231.26 

917,216.69 

Alabama . 

i  1,  618,  500 

i  493,  416 

i  785,  422 

80,  307 

481, 083.  81 

418,  208.  01 

734, 022.  23 

76,  052. 83 

1, 137, 416. 19 

Georgia 

South  Carolina _  ..  ..     ...  ._  ..  .. 

Florida 

1,  380.  99 

Total 

2,  977,  645 
11,828,939 

1,  709, 366.  88 
8,  293,  649.  63 

1, 138,  797. 18 
3, 096,  733.  54 

Grand  total .    

i  Does  not  include  fund  allowable  for  administration. 
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State 

Amount 

State 

Amount 

New  Hampshire 

$29, 157. 56 
111,412.99 

$50, 801. 48 

Kentucky 

418,208.01 

734, 022.  23 
76, 052.  83 

Total 

140,  570.  55 

Florida 

Total 

Arkansas ._ 

425,  515.  27 
252,  602.  93 

1,  279,  084.  55 

2, 097,  773.  30 

Total 

678, 118.  20 

The  mileage  of  road  improved  under  the  relief  acts  up  to  the  end  of  the  fiscal 
year  and  the  corresponding  total  cost  and  Federal  payment  are  given  in  Table 
37.  Similar  information  for  roads  completed  during  the  past  year  is  presented  in 
Table  38,  and  for  roads  under  construction  at  the  end  of  the  year  and  approved 
for  construction  in  Tables  39  and  40,  respectively. 

Table  37. — Total  cost,  flood  relief,  and  mileage  of  roads  improved  to  June  30,  1932 


State 

Total  cost 

Flood  relief 

Miles 

Vermont..  .  _  _ _ 

$5,  651,  965.  83 
1,  408,  479.  45 
1, 412,  004.  52 

$2,  654,  000. 00 
653,  300. 00 
588,  215.  41 

61.2 

29.1 

Kentucky..  .     .     .. .....          _.       ... 

67.4 

Total 

8,  472,  449.  80 

3,  895,  515.  41 

157.7 

843.  914.  04 
11,  433.  59 

405,  711.  21 
3,  563.  66 

49.8 

Mississippi.  ...      ..         .      ... 

.3 

Total 

855,  347.  63 

409,  274.  87 

50.1 

Alabama .....      .  .  ...  .  

319,  797.  49 

121,  246.  85 

1,  212,  313.  25 

155,  615. 15 
60,  378. 19 
541,  421.  98 

41.7 

.8 

South  Carolina.. ..  ...  .  ...  ...  -     .. 

18.0 

Total 

1,  653,  357.  59 
10,  981, 155.  02 

757, 415.  32 
5, 062,  205.  60 

60.5 

268.3 

Table  38. — Total  cost,  flood  relief,  and  mileage  of  roads  which  were  completed  and 
final  payment  made  during  the  fiscal  year  1932 


State 

Total  cost 

Flood  relief 

Miles 

New  Hampshire 

$196, 063.  55 
222,  666.  22 

$51, 180.  89 
67, 090.  75 

4 

3.1 

Total 

418,  729.  77 

118,  271.  64 

7.6 

Arkansas.  _      ..  .  ...  ...  ... 

311, 133.  62 

149,  324.  12 

3.7 

Alabama..    ...     .             _.      .. 

266,  518.  77 
41, 208.  21 
894,  427.  33 

131, 129.  74 

20,  358.  88 

403,  421.  98 

38.5 

.1 

South  Carolina .  . 

14.5 

Total... ...-. 

1,  202. 154.  31 
1,932,017.70 

554,  910.  60 
822,  506.  36 

53.1 

Grand  total-.  .--  . 

64.4 

Table  39. — Total  cost,  flood  relief,  and  mileage  of  roads  under  construction  June  30, 

1932 


State 

Estimated 
total  cost 

Flood  relief 
allotted 

Miles 

Georgia 

$256, 137.  87 
332,  320.  08 
569,  884.  21 

$123,  524.  70 
156,  426. 19 
244,  000.  00 

3.6 

Kentucky ... 

30.0 

South  Carolina.. . 

4.3 

Total 

1, 158,  342. 16 

523,  950.  89 

37.9 
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Table  40. — Total  cost,  flood  relief,  and  mileage  of  roads  approved  for  construction 

June  SO,  1932 


State 

Estimated 
total  cost 

Flood  relief 
allotted 

Miles 

Georgia .  .    .. . 

$129,  601.  70 
222,  220.  91 

$56, 304. 01 
104, 632. 73 

2.1 

Kentucky .. 

21.7 

Total 

351,  822.  61 

160,  936.  74 

23.8 

The  mileage  of  the  several  types  of  flood-relief  roads  completed  in  the  several 
States  during  the  fiscal  year  1932  is  given  in  Table  41,  and  the  total  mileages 
completed,  under  construction,  and  approved  for  construction  on  June  30,  1932, 
classified  by  types  and  by  States,  are  given  in  Tables  42,  43,  and  44,  respectively. 

Table  41. — Mileage  of  the  various  types  of  flood-relief  roads  completed  for  which 
final  payment  was  made  during  the  fiscal  year  1932 


State 

Graded  and 
drained 

Sand-clay, 
untreated 

Gravel,  un- 
treated 

Portland 
cement 
concrete 

Bridges  and 
approaches 

Total 

New  Hampshire  .  .      .  

4.5 

4.5 

Kentucky 

2.9 

.2 

15.2 

0.2 

1.2 
.7 
.1 

1.8 

3.1 

2.3 

7.5 

3.7 

15.0 

.1 

38.5 

Georgia 

.  1 

South  Carolina 

10.0 

.1 

2.6 

14.5 

Total 

28.3 

15.1 

9.8 

7.2 

4.0 

64.4 

Table  42.— MiU 


of  the  various  types  of  flood-relief  roads  improved  to  June 


State 

Graded 

and 
drained 

Sand- 
clay,  un- 
treated 

Gravel, 

un- 
treated 

Gravel, 
surface 
treated 

Macad- 
am, sur- 
face 
treated 

Bitu- 
minous 
macad- 
am 

Port- 
land 
cement 
concrete 

Bridges 
and  ap- 
proaches 

Total 

Vermont     

7.0 

9.2 
2.9 

"~~4.~9~ 

6.1 
2.3 

32.5 

18.4 

6.4 
.6 
.9 

61.2 

New  Hampshire.. . 

29.1 

66.5 

67.4 

Total 

66.5 

7.0 

12.1 

4.9 

8.4 

50.9 

7.9 

157.7 

Arkansas 

16.1 

31.1 

.3 
.3 

2.3 

49.8 

Mississippi.  ... 

.3 

Total- 

16.1 

31.1 

.6 

2.3 

50.1 

Alabama.-  . 

17.4 

15.9 

7.6 

.8 
.4 
2.6 

41.7 

Georgia ... 

.4 
5.3 

.8 

South  Carolina 

10.1 

18.0 

Total 

27.5 

15.9 

7.6 

5.7 

3.8 

60.5 

Grand  total 

110.1 

15.9 

45.7 

12.1 

4.9 

8.4 

57.2 

14.0 

268.3 

Table  43. 


-Mileage  of  the  various  types  of  flood- 
June  30,  1932 


roads  under  construction, 


State 

Graded  and 
drained 

Sand-clay, 
untreated 

Macadam, 
surface 
treated 

Bridges  and 
approaches 

Total 

Georgia 

3.3 

0.3 
.1 
1.1 

3.6 

29.9 
2.9 

30.0 

0.3 

4.3 

Total 

32.8 

.3 

3.3 

1.5 

37.9 
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Table    44. — Mileage    of    the    various    types    of  flood-relief    roads    approved   for 
construction,  June  SO,  1932 


State 

Graded 

and 
drained 

Sand- 
clay,  un- 
treated 

Macadam, 
surface 
treated 

Portland 
cement 
concrete 

Bridges 
and  ap- 
proaches 

Total 

Georgia  ...    . 

0.4 

0.3 

1.2 

0.2 
.1 

2.1 

Kentucky .-_ 

21.6 

21.7 

Total     . 

21.6 

.4 

.3 

1.2 

.3 

23.8 

MOUNT  VERNON  MEMORIAL  HIGHWAY 

All  construction  and  landscape  work  on  the  Mount  Vernon  Memorial  Highway, 
except  a  few  unimportant  details,  was  completed  during  the  fiscal  year.  The 
entire  road  was  opened  to  Saturday  afternoon  and  Sunday  txaffic  on  January  16, 
1932.  The  section  from  Alexandria  to  Mount  Vernon  had  previously  been  opened 
to  traffic  without  restriction.  The  section  from  Washington  to  Alexandria  was 
opened  to  daylight  traffic  late  in  March  and  to  24-hour  traffic  May  3,  upon  com- 
pletion of  the  lighting  installations. 

Provision  for  the  construction  of  the  highway  as  a  memorial  to  George  Wash- 
ington was  made  by  act  of  Congress,  approved  May  23,  1928.  The  act  author- 
ized the  United  States  Commission  for  the  Celebiation  of  the  Two  Hundredth 
Anniversary  of  the  Birth  of  George  Washington  to  survey,  select,  construct,  and 
maintain  the  road  in  cooperation  with  the  Secretary  of  Agriculture. 

The  appropriation  originally  authorized  was  $4,500,000.  By  act  of  March  4, 
1931,  an  additional  sum  of  $2,700,000  was  authorized.  All  authorized  funds  have 
been  expended  or  obligated. 

The  surveys  and  plans  for  the  highway  were  made  by  the  Bureau  of  Public 
Roads,  which  also  has  supervised  the  entire  construction.  The  important  work 
of  constructing  the  hydraulic  fills  was  efficiently  peiformed  by  the  Corps  of 
Engineers  of  the  United  States  Army.  All  other  construction  work  was  per- 
formed by  private  contractors.  The  landscaping  and  planting  was  done  mainly 
by  force  account  under  the  direction  of  the  bureau. 

INTER-AMERICAN  HIGHWAY 

A  reconnaissance  survey  of  the  proposed  inter- American  highway  from  Panama 
to  the  United  States  was  practically  completed  by  bureau  engineers  during  the 
past  year.  Ground  surveys  have  been  made  through  Panama,  Costa  Rica, 
Nicaragua,  Honduras,  and  Guatemala,  supplemented  by  aerial  photographic 
surveys.  Salvador  is  the  only  country  among  the  six  Republics  of  Central 
America  in  which  survey  operations  have  not  yet  been  conducted. 

The  field  force  of  the  bureau  engaged  on  this  project  has  been  reduced  to  three 
persons,  a  senior  highway  engineer,  an  assistant,  and  a  clerk.  Their  headquarters 
have  remained  in  tne  Palacio  Nacional  at  Panama  City,  in  quarters  kindly  pro- 
vided by  the  Panamanian  Government.  Their  work  at  the  end  of  the  fiscal  year 
was  centered  in  the  preparation  of  a  comprehensive  report  upon  the  entire 
reconnaissance  survey. 

This  important  project,  the  first  step  in  the  plan  to  provide  continuous  com- 
munication by  highway  between  Panama  and  the  United  States,  has  been  made 
possible  by  an  act  of  Congress  appropriating  funds  for  a  reconnaissance  survey. 
Each  of  the  Central  American  Republics  in  wnich  surveys  thus  far  have  been 
made  has  officially  requested  that  this  work  be  performed,  transmitting  their 
requests  through  the  Pan  American  Union  as  provided  by  law. 

TRANSPORTATION  AND  ECONOMIC  AND  STATISTICAL 
INVESTIGATIONS 


WESTERN  STATES  TRAFFIC  SURVEY 

Publication  in  March,  1932,  of  a  Report  of  a  Survey  of  Traffic  on  the  Federal- 
aid  Highway  Systems  of  Eleven  Western  States  marked  the  conclusion  of  what 
is  probably  the  most  extensive  traffic  survey  ever  made  in  the  United  States. 
The  report,  issued  in  the  form  of  an  85-page  book  with  a  separate  appendix  of 
13  maps  in  color,  covers  the  States  of  Arizona,  California,  Colorado,  Idaho, 
Nebraska,   New  Mexico,   Nevada,   Oregon,   Utah,   Washington,   and  Wyoming 
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In  each  of  these  States  the  survey  was  made  with  the  cooperation  of  the  State 
highway  department. 

The  area  of  the  States  in  this  survey  represents  more  than  37  per  cent  of  the 
entire  area  of  the  United  States,  and  includes  more  than  35,000  miles  of  Federal- 
aid  highways.  More  than  20,000,000  vehicles  using  these  highways  were  ob- 
served and  recorded  during  the  year  of  field  work,  the  important  data  thus 
obtained  including  the  following:  "Daily  average  of  traffic,  estimates  of  probable 
future  growtn  of  traffic  as  of  the  years  1935  and  1940,  classification  of  the  different 
types  of  vehicles  observed,  numbers  of  persons  transported  by  the  passenger- 
carrying  vehicles,  the  capacities  of  trucks,  average  daily  length  of  trips,  number 
of  common-carrier  and  contract-carrier  trucks,  origin  and  destination  of  vehicles, 
percentages  of  interstate  and  intrastate  traffic,  and  numerous  other  important 
facts. 

Tne  investigation  achieved  its  objective  of  obtaining  essential  facts  about  the 
present  density,  type,  capacities,  and  distribution  of  traffic  units  over  a  wide  area, 
as  a  basis  for  planning  highway  development  to  serve  present  and  future  traffic. 

MICHIGAN  TRAFFIC  SURVEY 

Field  work  on  a  somewhat  different  type  of  survey,  confined  to  the  State  of 
Michigan  and  designed  to  provide  information  regarding  the  character  and  dis- 
tribution of  traffic  on  State  and  local  roads  and  on  city  streets,  was  terminated 
at  the  end  of  August,  1931.  The  work  of  analysis  and  preparation  of  the  report 
is  now  nearing  completion.  Determination  of  the  true  relationship  between  the 
use  of  primary  and  secondary  roads  and  city  streets  by  various  classes  of  traffic, 
and  the  source  of  funds  employed  in  their  improvement  and  maintenance,  is  one 
of  the  chief  objectives  of  this  survey.  The  observation  of  traffic  was  in  progress 
for  an  entire  year  in  80  typical  townships  of  Michigan,  and  for  an  additional 
month  in  7  principal  cities.  The  State  highway  department  cooperated  in  this 
work. 

WASHINGTON  REGIONAL-AREA  TRAFFIC  SURVEY 

At  the  request  of  numerous  important  groups,  the  bureau  began  in  September, 
1931,  a  12-month  survey  of  traffic  throughout  the  area  surrounding  the  District 
of  Columbia.  The  agencies  cooperating  in  this  project  include  the  National 
Capital  Park  and  Planning  Commission,  the  Maryland  National  Capital  Park 
and  Planning  Commission,  the  State  Roads  Commission  of  Maryland,  the  De- 
partment of  Highways  of  Virginia,  the  cities  of  Washington,  D.  C,  and  Alex- 
andria, Va.,  and  the  counties  of  Arlington  and  Fairfax  in  Virginia,  and  Prince 
Georges  and  Montgomery  in  Maryland. 

The  purpose  of  this  survey  is  to  obtain  information  which  will  enable  the 
cooperating  agencies  to  develop  a  comprehensive  and  connected  system  of  main 
highways  in  the  Washington  regional  area,  and  a  priority  program  of  highway 
construction  and  betterment  which  may  include  suitable  belt  fines,  relief  roads, 
or  necessary  relocations  and  extensions  of  existing  highways.  Periodic  counts 
of  traffic  are  being  made  at  approximately  250  different  points. 

Field  work  will  end  in  September,  1932,  and  the  work  of  analysis  and  compiling 
of  a  report  will  follow. 

NEW  HAMPSHIRE  TRAFFIC  SURVEY 

An  interesting  comparison  of  actual  present  traffic  with  forecast  estimates 
made  five  years  ago  was  made  possible  by  a  3-month  "check"  survey  of  traffic 
on  the  Federal-aid  and  State  highway  systems  of  New  Hampshire  between  July 
15  and  October  15,  1931.  This  survey  duplicated  a  study  made  at  exactly  the 
same  period  of  the  year  in  1926.  Results  were  promptly  compiled.  They  show 
in  brief  that  the  classification  of  highways  upon  the  basis  of  present  and  pro- 
jected use  is  closely  accurate.  For  the  State  as  a  whole,  traffic  in  1931  was  15 
per  cent  greater  than  that  forecast  in  1926,  while  for  routes  carrying  1,500  or 
more  vehicles  per  day,  the  actual  traffic  exceeded  the  forecast  by  less  than  3  per 
cent,  thus  indicating  the  more  rapid  growth  of  traffic  upon  the  lightly  traveled 
routes.  A  statement  of  the  factors  affecting  traffic  growth  is  included  in  the 
report. 

This  survey  was  made  in  cooperation  with  the  State  Highway  Department  of 
New  Hampshire  and  at  its  request. 
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INDIANA  TRAFFIC  SURVEY 

At  the  request  of  the  Indiana  State  Highway  Commission,  a  sample  traffic 
count  of  two  weeks'  duration  was  made  in  Boone  County  in  April,  1932,  to  deter- 
mine whether  or  not  such  information  would  be  of  value  to  the  State  legislature. 
The  results  of  this  trial  operation  were  conclusive,  and  decision  was  made  to 
conduct  a  12-month  survey  in  11  counties  of  the  State,  field  work  on  this  exten- 
sive project  being  scheduled  to  start  in  August,  1932.  The  primary  objective 
in  this  work  is  to  ascertain  the  relative  proportions  of  foreign  and  domestic 
traffic  on  township,  county,  and  State  roads.  It  will  be  the  first  extensive  traffic 
census  ever  made  in  Indiana,  although  counts  have  been  made  on  a  few  of  the 
roads  approaching  Chicago  in  the  extreme  northwest  corner  of  the  State. 

NEW  JERSEY  TRAFFIC  SURVEY 

Toward  the  end  of  the  fiscal  year,  the  State  Highway  Commission  of  New 
Jersey  completed  arrangements  with  the  bureau  to  direct  a  12-month  traffic 
census  throughout  the  State,  and  field  work  was  scheduled  to  start  in  August, 
1932.  The  survey  is  designed  to  obtain  data  on  the  flow  of  traffic  over  the 
entire  State  highway  system,  and  on  a  limited  mileage  of  principal  county  roads 
as  well.  Incorporated  with  it  will  be  a  special  study  of  truck  traffic  which  is 
expected  to  provide  the  most  detailed  and  accurate  information  thus  far  avail- 
able on  this  important  portion  of  highway  traffic.  The  data  sought  will  include 
origin  and  destination  of  trucks,  their  nominal  capacities  and  bod}^  types,  their 
classification  as  private  operators,  contract  carriers  and  common  carriers,  and 
whether  operating  interstate  or  intrastate.  A  supplementary  feature  of  the 
survey  will  be  a  time  study  of  delays  to  traffic  on  the  present  route  across  the 
meadows  between  Jersey  City  and  Newark,  in  order  to  furnish  an  accurate 
comparison  with  dela}7s  after  the  opening  of  a  new  viaduct  now  being  constructed 
to  serve  the  same  route  and  traffic. 

TRAFFIC  CAPACITY  AND  INTERSECTION  STUDIES 

A  study  of  highwaj7  capacity,  made  under  a  cooperative  agreement  with  the 
University  of  Maryland,  was  completed  during  the  year,  and  the  results  were 
printed  in  Public  Roads  for  May,  1932.  Observations  extended  through  1930 
and  1931,  and  covered  numerous  heavy  traffic  routes  along  the  eastern  seaboard 
between  Massachusetts  and  Virginia.  The  conclusions,  in  general,  were  to  the 
effect  that  the  traffic  capacity  of  a  3-lane  road  is  twice  that  of  a  2-lane  road,  and 
the  4-lane  road  has  a  capacity  at  least  three. times  that  of  a  2-lane  road;  or, 
expressed  in  figures,  traffic  capacities  of  2-lane,  3-lane,  and  4-lane  roads  are, 
respectively,  about  1,000,  2,000,  and  3,000  vehicles  per  hour.  Adding  one  lane 
to  a  2-lane  road  increases  its  width  50  per  cent  and  its  capacity  100  per  cent; 
and  doubling  the  width  of  a  2-lane  road  triples  its  capacity. 

The  bureau  is  actively  interested  in  the  design  of  intersections  to  reduce 
traffic  congestion  and  in  the  efficiency  of  various  types  of  traffic  control  devices 
at  intersections. 

During  the  year  a  digest  of  a  report  on  intersection  designs  was  prepared  for 
publication  and  appeared  in  the  July,  1932,  issue  of  Public  Roads.  This  report 
was  prepared  by  bureau  representatives  at  the  Albert  Russel  Erskine  Bureau 
for  Street  Traffic  Research,  Harvard  University. 

At  the  request  of  the  city  of  Alexandria,  Va.,  a  traffic  survey  was  conducted 
in  June,  1932,  to  determine  means  of  relieving  the  congestion  on  Washington 
Street,  which  now  carries  the  traffic  of  the  recently  completed  Mount  Vernon 
Memorial  Highway  through  Alexandria.  A  plan  for  suitable  control  at  inter- 
sections, proper  timing  of  traffic  signals,  and  necessary  regulations  was  prepared, 
based  upon  detailed  traffic  counts  at  a  number  of  intersections  on  Washington 
Street. 

A  study  is  now  in  progress  to  determine  the  delay  to  vehicles  caused  by  various 
types  of  traffic  control,  and  to  ascertain  the  conditions  to  which  the  common 
types  of  control  are  best  adapted.  By  means  of  an  electrical  time  recorder 
observations  of  time  loss  have  been  completed  at  several  intersections  where 
traffic  was  controlled  by  officers,  fixed  time  signals,  coordinated  signals,  and 
traffic-actuated  signals.  During  the  coming  year  these  studies  will  be  continued 
to  include  numerous  other  intersections  and  a  variet}*  of  traffic  conditions. 
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STUDIES  OF  TAXATION  IN  WISCONSIN,  MICHIGAN,  ILLINOIS 

Tax  studies  in  cooperation  with  the  department  of  economics  of  the  University 
of  Wisconsin  have  been  continued  during  the  year.  The  Wisconsin  study  has 
been  completed  and  the  report  is  ready  for  publication.  The  field  work  for 
Michigan  has  been  finished  and  the  report  is  well  advanced.  In  Illinois  field 
work  should  be  completed  early  in  the  new  fiscal  year.  In  all  these  studies  the 
purpose  is  to  establish  the  relation  of  the  highway  taxes  paid  from  different 
sources  and  by  different  groups  of  citizens  based  on  local  administrative  units 
and  the  highway  service  furnished.  The  studies  will  establish  a  broad  basis  for 
adjustment  of  highway  taxes  on  a  rational  plan. 

STUDY  OF  COMMERCIAL-TRUCK  OPERATION 

An  investigation  of  commercial-truck  operation  in  all  parts  of  the  United  States, 
conducted  in  cooperation  with  the  Bureau  of  Foreign  and  Domestic  Commerce 
of  the  United  States  Department  of  Commerce,  was  completed  and  the  resulting 
report  delivered  to  the  printer.     Publication  is  scheduled  for  August,  1932. 

Data  regarding  various  factors  of  motor- truck  operation  were  supplied  by  217 
operators  of  intercity  common-carrier  and  contract-carrier  trucks  in  41  States 
and  the  District  of  Columbia.  The  average  rated  capacity  of  the  vehicles 
covered  by  the  survey  was  found  to  be  2.88  tons,  60  per  cent  being  rated  at  l}i 
to  3  tons  capacity  and  29  per  cent  at  3%  tons  or  over.  Only  2%  per  cent  of  the 
1929  and  1930  model  trucks  were  equipped  with  solid  tires.  Regularly  scheduled 
trips  were  reported  over  fixed  routes  exceeding  500  miles  in  length,  but  the 
average  length  of  route  was  only  70  miles,  with  75  per  cent  of  the  routes  less  than 
110  miles.  Tabulations  of  motor- truck  unit  and  fleet  operating  costs  were  also 
presented,  accompanied  by  a  general  discussion  of  motor-transportation  costs. 

TESTS  OF  HIGHWAY  SIGNS 

In  an  effort  to  determine  the  comparative  efficiency  of  various  types  of  highway 
signs,  a  series  of  tests  has  been  conducted  with  the  cooperation  of  the  Bureau  of 
Standards,  United  States  Department  of  Commerce.  Photometric  tests  are  in 
progress  on  numerous  types  of  "reflector  buttons"  with  reference  to  percentages 
of  reflection  under  standard  automobile  headlights  of  given  candle  power,  the 
angle  of  reflected  arc,  and  the  general  efficiency  of  the  buttons  when  inserted  in 
sign  legends,  having  regard  to  minimum  impairment  of  daylight  values.  Stand- 
ard highway  signs  with  various  color  combinations  of  yellow,  black,  and  white 
are  also  being  tested  by  means  of  personal  visual  observation  to  establish  the 
relative  values  of  colors,  legend,  and  background.  These  tests  will  continue  into 
the  next  fiscal  year,  and  results  will  be  published  upon  their  conclusion. 

PRODUCTION  COST  STUDIES 

It  has  been  well  established  that  under  ordinary  conditions  the  daily  or  hourly 
cost  of  operating  almost  any  of  our  modern  road-building  plants  is  practically 
independent  of  the  rate  of  operation.  The  most  effective  way  to  reduce  unit 
operating  costs  is  to  increase  the  rate  of  production;  for,  as  the  rate  of  production 
increases,  the  unit  cost  of  the  work  decreases  in  nearly  the  same  ratio.  Studies 
have  therefore  been  carried  on  during  the  past  year  to  determine  more  definitely 
the  lines  along  which  production  rates  can  be  still  further  increased  without  injury 
to  the  quality  of  the  product. 

EXPERIMENTS  WITH  ROLLED  CONCRETE 

This  work  must  necessarily  be  limited  almost  entirely  to  field  studies  and  analy- 
sis of  going  projects  and  to  occasional  practical  field  demonstrations  of  the  means 
and  methods  giving  most  definite  promise  of  practical  value.  One  of  these  newer 
methods  is  the  experimental  development  of  rolled  concrete  in  the  production  of 
which  an  ordinary  tandem  road  roller  of  about  5  or  6  tons  weight  is  utilized  to 
consolidate  a  very  dry  and  lean  concrete  mix  laid  as  a  pavement.  In  point  of 
density,  beam  strength,  and  surface  smoothness,  the  result  compares  favorably 
with  present  standard  mixes  containing  a  far  greater  proportion  of  cement  and 
sand.  In  this  way,  satisfactory  results  have  been  obtained  from  concrete  in  the 
proportioning  of  which  from  0.85  to  0.95  cubic  yard  of  gravel  or  broken  stone  was 
utilized  for  each  cubic  yard  of  consolidated  concrete  pavement. 

This  development,  while  still  only  in  the  experimental  stage,  may  be  described 
as  essentially  a  practical  method  of  handling  and  placing  a  mix  in  which  the 
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mortar,  of  about  normal  richness  and  of  low  water  content,  is  only  sufficient  to 
fill  the  voids  of  the  coarse  aggregate  when  the  aggregate  is  thoroughly  consolidated 
by  repeated  rolling  with  a  5  or  8  ton  tandem  road  roller.  The  only  additions  to 
the  regular  and  customary  equipment  generally  used  in  concrete  pavement  con- 
struction are  the  tandem  road  roller  and  an  extra  finishing  machine.  The  usual 
methods  of  proportioning,  mixing,  and  handling  are  identical  until  after  the 
pavement  has  been  struck  off  by  the  first  finisher.  This  strike  off  is  sufficiently 
higher  than  normal  so  that  the  roller  will  just  compact  the  remaining  concrete 
to  the  height  of  the  forms. 

Immediately  after  spreading,  the  rolling  is  begun  and  carried  on  in  much  the 
same  manner  as  in  the  construction  of  macadam  surfaces.  This  roll'ng  is  con- 
tinued until  the  surface  is  perfectly  smooth  and  unyielding  and  all  particles  are 
firmly  interlocked  and  the  mortar  is  just  flushing  to  the  surface. 

The  second  finishing  machine  is  then  used  to  screed  the  surface,  distributing 
the  local  excess  mortar  and  removing  minor  roller  markings  in  the  surface  mortar, 
and  thus  producing  a  surface  similar  in  general  appearance  to  that  obtained  by 
the  usual  methods. 

BITUMINOUS  LOW-COST  ROAD  STUDIES 

Considerable  attention  has  also  been  devoted  to  the  low-first-cost  bituminous 
types  of  construction.  In  respect  to  the  plant-mix  types  work  has  been  devoted 
largely  to  finding  means  of  maintaining  production  rates  in  the  face  of  the  tend- 
ency to  add  to  these  types  of  construction  much  the  same  refinements  as  are 
required  in  the  standard  asphaltic  or  bituminous  concretes.  Further  work  should 
be  done  to  determine  the  cost  of  many  of  these  requirements  and  also  what  value, 
if  any,  they  impart  to  the  finished  product.  Otherwise  there  is  danger  of  gradu- 
ally removing  this  type  of  construction  from  the  low-first-cost  field  and  adding 
another  type  to  the  large  field  of  standard  or  medium  priced  types. 

Studies  of  bituminous  road-mix  types  have  been  devoted  largely  to  finding 
ways  and  means  of  simplifying  and  standardizing  construction  procedures  and 
to  the  development  of  more  effective  and  efficient  mixing  equipment.  Progress 
in  these  efforts  has  been  gratifying  and  gives  promise  of  definite  results. 

An  extensive  field  study  of  the  size  of  the  batch  of  Portland-cement  concrete 
which  can  be  mixed  in  standard  27E  pavers  without  detriment  to  the  quality  of 
the  product  or  uniformity  of  the  mix  was  concluded  and  reported  in  Public  Roads 
for  January,  1932. 

GRADING  STUDIES 

To  aid  bidders  on  grading  projects  in  analyzing  the  exact  nature  of  the  work 
involved,  complete  field  studies  were  made  of  two  large  grading  projects  and  com- 
plete advance  plans  of  construction  operations  were  prepared  and  distributed 
to  prospective  bidders  with  copies  of  the  usual  construction  plans.  Present 
indications  are  that  these  advance  construction  plans  were  of  definite  value 
not  only  to  the  contractors  but  also  to  the  State  and  Federal  Government,  and 
that  further  studies  should  be  made  to  determine  fully  whether  or  not  such 
plans  should  form  a  part  of  the  regular  procedure  in  the  preparation  of  the  usual 
construction  plans  for  all  grading  projects  before  bids  are  called  for. 

Studies  extending  over  a  period  of  nearly  eight  years  have  shown  that  in 
highway-grading  work  involving  the  removal  of  solid  rock  the  drilling  and  blast- 
ing is  usually  organized  and  conducted  with  less  efficiency  than  other  operations. 
To  aid  in  remedying  this  condition  a  careful  study  was  made  of  the  bureau's 
experiences,  and  the  conclusions  and  suggestions  were  published  in  Public  Roads 
for  February,  1932. 

LABOR'S  SHARE  OF  ROAD-BLTLDING  EXPENDITURES 

For  3'ears  the  question  has  been  raised  as  to  the  extent  to  which  labor  profits 
from  the  construction  of  high-type  pavements  in  which  mechanical  equipment 
plays  an  important  part.  During  the  past  two  years  answer  to  this  question 
has  been  needed  in  formulating  legislation  and  planning  construction  programs. 
A  thorough  study  was  therefore  made,  in  which  the  money  paid  out  by  States 
and  communities  for  the  construction  of  concrete  pavements  was  traced  through 
its  various  exchanges.  The  concrete  pavement  was  chosen  because  it  repre- 
sents not  only  one  of  the  most  highly  mechanized  forms  of  construction  but  is 
also  one  of  the  more  widely  used  of  the  higher  types  of  pavement.  This  study, 
of  which  a  report  was  published  in  Public  Roads  for  April,  1932,  shows  that, 
although  only  about  15  per  cent  of  each  dollar  expended  by  the  State  or  com- 
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munity  is  paid  directly  to  the  labor  on  the  job,  from  80  to  90  per  cent  eventually 
reaches  labor  in  the  form  of  wages  and  salaries. 

When  highway  expenditures  were  thus  traced  through  all  the  ramifications 
of  sand  and  gravel  pits,  stone  quarries,  cement  and  steel  mills;  of  manufacturers 
of  equipment,  repair  parts,  explosives,  gasoline,  lubricating  oils,  and  supplies; 
of  railroad  and  transportation  companies,  and  those  who  furnish  their  equipment, 
repairs,  and  supplies  from  coal  and  ore  mines  through  mills  and  factories,  not 
only  was  it  found  that  about  90  per  cent  of  the  taxpayer's  dollar  had  been 
returned  to  labor  in  wages  and  salaries,  but  also  that  a  very  large  part  of  the 
industry  of  the  country  had  taken  an  active  part  in  the  work  and  had  received 
a  definite  financial  stimulus. 

The  regular  collection  of  information  in  regard  to  the  number  of  persons 
employed  on  Federal  and  State  highway  construction  and  maintenance  was 
continued. 

HIGHWAY  ACCOUNTING  METHODS 

During  the  year  cooperation  was  continued  with  the  State  highway  depart- 
ments in  the  further  development  or  installation  of  more  efficient  and  uniform 
accounting  and  statistical  procedures  in  order  to  provide  the  administrative 
and  engineering  organizations  with  full  and  complete  records  of  current  income, 
expenditures,  and  accomplishments  in  highway  construction,  maintenance, 
and  administration.  Based  on  the  use  of  modern  bookkeeping  and  tabulating 
equipment  and  guided  by  standard  definitions  of  the  various  activities  in  which 
the  several  highway  departments  are  engaged,  the  aim  is  to  provide  a  system 
of  accounts  and  records  which  will  not  only  fully  meet  all  the  accounting  require- 
ments of  the  department  but  will  also  provide  quickly  and  in  practical  form 
complete  statistical  information  on  any  desired  activity  in  which  the  department 
is  engaged.  The  general  adoption  of  a  uniform  system  of  accounts  and  records 
should  be  of  great  value  not  only  to  the  individual  States  in  planning  and  carry- 
ing on  their  activities  but  should  also  be  of  still  greater  value  in  making  possible 
an  intelligent  comparison  of  the  cost  of  various  methods  and  kinds  of  road  con- 
struction and  maintenance  as  carried  on  in  the  several  States.  Such  a  com- 
parison is  as  yet  largely  impossible,  except  in  a  few  States,  because  of  the  dissimilar 
form  of  the  available  records  and  the  lack  of  a  uniform  nomenclature  and 
procedure. 

During  the  year  such  work  has  been  carried  on  in  cooperation  with  the  high- 
way departments  of  Georgia,  Indiana,  North  Carolina,  and  Ohio. 

PHYSICAL  RESEARCH 

MOTOR-VEHICLE-IMPACT  INVESTIGATIONS 

The  motor-vehicle-impact  research  which  has  been  carried  on  for  the  past 
several  years  in  cooperation  with  the  Rubber  Manufacturers '  Association  and  the 
Society  of  Automotive  Engineers  was  continued  during  the  past  year.  A  com- 
prehensive study  was  made  of  the  impact  reactions  produced  by  a  modern,  long- 
wheel-base  vehicle,  equipped  with  balloon  tires,  particularly  when  traveling  at 
high  speeds.  This  vehicle,  a  powerful  bus  chassis,  was  driven  over  both  artificial 
obstructions  and  natural  road  roughness  at  speeds  up  to  about  70  miles  per  hour. 
The  purpose  of  this  part  of  the  tests  was  to  determine  not  only  the  magnitude  of 
the  impact  reactions  developed  at  these  high  speeds  but  also  to  determine  the 
trend  of  the  relation  between  vehicle  speed  and  the  magnitude  of  the  reaction. 
Definite  data  were  obtained  on  both  of  these  questions. 

In  addition,  a  comprehensive  study  was  made  of  the  relation  between  the  mag- 
nitude of  the  impact  reaction  and  the  frequency  of  occurrence  on  typical  road 
surfaces.  For  this  purpose  two  groups  of  road  surfaces  were  selected  which  cov- 
ered, for  both  the  bituminous  and  concrete  types  of  construction,  the  range  from 
the  smoothest  to  the  roughest  to  be  found  in  service  in  the  vicinity  of  Washington, 
D.  C.  The  test  vehicle  was  driven  over  each  of  these  at  certain  specified  speeds 
and  actual  counts  made  of  the  number  of  reactions  of  each  magnitude  which 
occurred.  These  data  present  a  clear  picture  of  the  number  and  magnitude  of 
the  principal  impact  forces  which  road  surfaces  of  different  degrees  of  roughness 
are  called  upon  to  withstand.  A  report  of  these  studies  has  been  prepared  for 
publication  at  an  early  date. 

This  investigation  virtually  completes  the  researches  which  had  for  their 
object  the  determination  of  the  magnitude  of  motor-vehicle-impact  reactions  and 
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of  the  major  influencing  factors.  Attention  is  now  being  turned  to  the  equally 
important  question  of  the  effect  on  road  surfaces  of  the  suddenly  applied  forces 
of  motor-vehicle  impact. 

INVESTIGATION  OF  CONCRETE  PAVEMENT  DESIGN 

The  study  of  the  behavior  of  the  10  full-size  concrete  pavement  slabs,  described 
in  last  year's  report,  has  been  carried  on  continuously  throughout  the  year. 

The  investigation  divides  naturally  into  three  main  parts:  (1)  A  comparison 
between  theoretical  and  observed  behavior  of  slabs  of  uniform  thickness  subjected 
to  static  loads;  (2)  a  comparison  of  the  relative  load-carrying  capacity  of  the 
several  cross-section  and  joint  designs  which  are  included;  and  (3)  a  study  of  the 
effects  of  temperature  on  the  size,  shape,  and  load  resistance  of  pavement  slabs. 

Several  years  ago  a  theoretical  analysis  of  the  stresses  in  road  slabs  by  H.  M. 
Westergaard  was  published  by  the  bureau.  This  analysis  is  now  being  subjected 
to  the  test  of  physical  research.  A  very  careful  study  of  the  theory  is  being  made 
in  the  hope  that  a  perfected  rational  method  of  design  may  result.  Definite  data 
are  being  obtained  on  the  relative  load  resistance  of  the  different  slab  designs, 
and  information  concerning  temperature  effects  is  nearly  complete.  It  is  planned 
to  make  the  information  which  is  being  obtained  available  in  separate  reports, 
each  covering  completely  one  part  of  the  investigation. 

INVESTIGATIONS  OF  CONCRETE  AND  CONCRETE  AGGREGATES 

The  studies  of  the  quality  of  paving  concrete,  mixed  and  placed  under  actual 
working  conditions,  have  been  continued  by  including  (1)  an  investigation  of 
the  effect  of  using  high-speed  vibrators  for  compacting  concrete,  (2)  the  effect  of 
continued  surface  manipulation  of  the  concrete  in  order  to  remove  excess  water 
and  to  consolidate  the  mass,  and  (3)  the  effect  of  using  hydraulic  lime  as  an 
admixture. 

The  test  procedure  was  substantially  the  same  as  that  employed  in  connection 
with  the  investigation  of  concrete  proportions  and  consistency  reported  last  year 
and  involved  the  construction  of  a  test  pavement  9  feet  in  width  and  approxi- 
mately 1,700  feet  in  length.  The  tests  have  been  completed,  and  a  report  will  be 
issued  during  the  coming  year.  A  preliminary  analysis  of  data  indicates  that  under 
certain  conditions  the  strength  and  density  of  paving  concrete  is  somewhat 
improved  by  the  use  of  vibrators  of  the  type  employed  in  these  tests  and  that  the 
strength  and  density  of  paving  concrete  is  quite  materially  improved  by  the  con- 
tinued manipulation  of  the  surface  in  order  to  eliminate  excess  water.  On  the 
other  hand,  the  use  of  hydraulic  lime  as  emplo3Ted  in  these  tests  did  not  produce 
any  beneficial  effects.  In  general,  the  tests  substantiate  to  a  marked  degree  the 
conclusion  given  in  last  year's  report  regarding  the  relationship  between  the  con- 
sistency of  the  concrete  and  the  strength  and  uniformity  of  the  pavement  slab. 
This  conclusion  was  to  the  effect  that 

when  very  dry  mixtures  are  used  (less  than  2-inch  slump)  the  strength  of  the  pavement  slab  will  be  lower 
and  the  amount  of  honeycomb  in  the  concrete  will  be  greater  than  when  concrete  of  medium  consistency  is 
employed  (2  to  3-inch  slump) . 

Some  progress  may  be  noted  in  connection  with  the  general  study  of  factors 
affecting  the  durability  of  concrete.  One  investigation,  which  was  designed 
primarily  to  study  the  effect  of  type  and  character  of  coarse  aggregate  upon  the 
resistance  of  concrete  to  frost  action,  has  been  completed  and  a  report  issued. 
Data  obtained  from  this  and  other  investigations  of  a  similar  nature  conducted 
by  the  bureau  substantiate  the  conclusions  reached  by  other  investigators  that 
the  resistance  of  concrete  to  weathering  is  very  materially  affected  by  the  amount 
of  water  used  in  the  mixture.  The  tests  indicate  further  that,  within  a  wide 
range  of  aggregate  types  and  characteristics,  the  quantity  of  water  used  in  the 
mixture  is  of  more  importance  than  the  kind  of  aggregate. 

The  investigation  of  methods  of  making  flexure  tests  of  concrete,  to  which  refer- 
ence was  made  in  last  year's  report,  has  been  completed  and  a  report  prepared. 
The  data  show  conclusively  that,  if  comparable  results  are  to  be  obtained  by  va- 
rious laboratories,  certain  variables,  such  as  size  of  specimen,  method  of  loading, 
etc.,  must  be  standardized.  Recommendations  for  the  use  primarily  of  com- 
mittees of  the  American  Association  of  State  Highway  Officials  working  on  this 
problem  are  made  in  the  report. 

Question  has  been  raised  as  to  whether,  due  to  increased  chemical  activity, 
the  new  high-early-strength  cements  now  being  extensively  used  in  highway  con- 
struction will  not  deteriorate  if  kept  in  storage  for  a  considerable  time  before  use. 
In  order  to  determine  this  point  an  investigation  was  started  by  the  bureau  in 
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which  three  well-known  examples  of  this  type  of  cement  were  tested  in  concrete 
after  being  subjected  to  storage  conditions  closely  paralleling  ordinary  warehouse 
storage  for  various  periods  ranging  from  1  to  11  months.  The  results  indicate 
that,  under  ordinary  conditions,  this  type  of  cement  may  be  safely  stored  for  several 
months  without  impairing  the  high-early-strength  characteristics. 

HIGHWAY  BRIDGE  INVESTIGATIONS 

The  report  of  the  bridge-floor-slab  tests  carried  on  in  cooperation  with  the 
Port  of  New  York  Authority,  mentioned  in  last  year's  report,  was  published  during 
the  past  fiscal  year. 

The  report  of  the  impact  and  static  load  tests  of  two  bridge-floor  slabs  of  a 
special  type  conducted  in  cooperation  with  Allegheny  County,  Pa.,  which  was 
noted  in  the  last  annual  report,  has  been  prepared  for  publication  in  Public  Roads 
in  September,  1932. 

An  investigation  has  been  started  which  has  for  its  object  the  determination  of 
the  relative  resistance  to  sliding  of  bridge  bearing  plates  of  various  metals. 

The  field  work  on  the  investigation  of  the  Freyssinet  method  of  concrete-arch 
construction  in  cooperation  with  the  Oregon  Highway  Commission  was  completed 
in  November,  1931,  when  the  Rogue  River  bridge  was  opened  to  traffic.  The 
superstructure  of  the  bridge  was  begun  in  May,  and  jacking  operations  were 
started  on  the  first  two  spans  in  September  after  the  spandrel  structure  had  been 
in  place  30  days. 

The  actual  behavior  of  the  arches,  as  determined  from  accurate  measurements 
of  deformations  and  strains,  did  not  agree  with  the  theoretical  behavior  of  the 
structure  because  the  spandrel  structure  offered  considerable  restraint  to  the 
ribs  even  though  it  was  completely  articulated  for  the  purpose  of  eliminating  this 
restraint.  However,  by  the  proper  combination  of  moment  and  thrust  intro- 
duced with  the  jacks  at  the  crown,  the  stresses  were  made  to  confrom  approxi- 
mately to  the  theoretical  stresses.  Tests  on  plain  concrete  specimens  indicated 
that  an  eventual  shrinkage  of  about  seven  ten-thousandths  inch  per  inch  could  be 
expected  in  the  ribs  if  complete  drying  of  the  concrete  should  occur.  The  effect 
of  this  shortening  of  the  axis  was  compensated  by  the  introduction  of  bending 
of  an  opposite  sense  at  the  points  of  maximum  stress. 

The  problems  of  technic  of  the  application  of  the  method  were  studied  and 
solved  and  much  valuable  data  on  the  behavior  of  an  arch  during  and  immediately 
following  decentering  were  gathered. 

A  complete  report  on  the  results  of  this  investigation  will  be  available  in  the 
near  future. 

LOW-COST  ROAD  INVESTIGATIONS 

During  the  past  j-ear  the  bureau  has  continued  to  observe  the  experimental 
highways  previously  constructed  in  cooperation  with  the  State  highway  depart- 
ments of  California,  Nebraska,  and  South  Carolina,  and  described  in  previous 
reports.  Although  no  new  construction  of  experimental  sections  has  been 
undertaken  by  the  bureau,  the  development  of  satisfactory  surfaces  of  low  cost 
for  secondary  roads  is  still  considered  a  subject  of  foremost  importance,  and 
such  information  as  is  being  obtained  from  the  observation  of  these  cooperative 
projects  and  other  surveys  of  low-cost  types  should  prove  of  value  in  the  selection 
of  satisfactory  materials  and  methods  of  construction  for  roads  of  this  character. 

The  experimental  project  in  California,  conducted  in  cooperation  with  the 
California  Department  of  Public  Works,  has  now  been  in  service  for  a  length  of 
time  sufficient  to  wrarrant  a  report  in  the  near  future  on  its  construction  and 
behavior  and  the  information  obtained  from  the  sections  included  in  this  project 
should  be  of  considerable  value  in  the  design  of  future  construction  of  these  types. 

The  experimental  road  constructed  by  the  mixed-in-place  method  in  the  sand- 
hill area  of  Nebraska  has  been  under  particularly  close  observation  to  determine 
the  type  of  construction  best  adapted  to  very  sandy  soils.  A  report  on  the 
construction  and  early  behavior  of  the  various  sections  will  be  prepared  for 
publication  in  Public  Roads  in  the  near  future. 

Of  the  three  projects  constructed  and  maintained  by  the  South  Carolina 
Highway  Department  in  cooperation  wuth  the  bureau,  one  has  been  discon- 
tinued. A  final  report  on  the  behavior  of  the  various  sections  of  this  project 
has  been  prepared  for  early  publication.  A  progress  report  on  the  construction 
and  early  behavior  of  various  bituminous  surfacings  on  marl  and  sand-clay 
bases  was  published  during  the  past  year.  The  mixed-in-place  construction, 
which  involved  the  use  of  fine-graded  material,  is  still  under  observation  and  a 
report  on  the  construction,  maintenance,  and  behavior  is  being  prepared. 
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The  cooperative  investigation  of  low-cost  tar-treated  roads  by  the  bureau 
and  representatives  of  the  tar  industry  has  been  continued.  A  final  report  on 
this  work  in  North  Carolina  is  being  prepared.  In  this  report  an  attempt  has 
been  made  to  correlate  the  service  behavior  of  the  surface-treatment  type  of 
construction  with  laboratory  analyses  of  the  widely  different  types  of  subgrades 
and  base  materials  on  which  these  treatments  were  built. 

A  field  survey  and  necessary  laboratory  work  in  connection  with  the  tar- 
bound  roads  in  Pennsylvania  have  been  completed.  A  report  on  this  work 
wi]l  be  prepared  during  the  coming  year. 

In  studying  the  behavior  and  relative  value  of  the  low-cost  roads  it  has  been 
found  exceedingly  difficult  to  compare  work  done  in  various  States  because  of 
the  dissimilarity  of  the  bituminous  materials  used  and  the  lack  of  uniformity  in 
specifications  for  these  bituminous  products.  With  the  cooperation  of  the 
States  and  the  asphalt  industry,  the  bureau  has  undertaken  the  task  of  simplifi- 
cation of  tests  and  standardization  of  specifications  for  those  liquid  asphaltic 
products  which  are  extensively  used  in  low-cost  construction. 

During  the  past  year  all  States  and  many  producers  cooperated  in  testing  a 
large  number  of  fluid  asphaltic  products  by  the  methods  prescribed  in  their 
own  various  specifications  and  also  by  methods  proposed  for  use  in  a  common 
simplified  scheme.  The  data  obtained  were  assembled  by  the  bureau  and  pre- 
sented to  the  States  and  producers.  At  a  series  of  regional  meetings  of  State 
and  producer  representatives  the  data  were  considered  and  the  simplified  scheme 
was  generally  adopted,  with  some  retention  of  the  old  tests,  by  those  who  were 
not  as  yet  willing  to  discard  them  for  the  proposed  scheme  of  analysis.  How- 
ever, satisfactory  progress  in  the  elimination  of  unnecessary  tests  has  been 
made,  and  this  important  work  will  be  continued  during  the  coming  year. 

SUBGRADE  INVESTIGATIONS 

Work  of  the  past  year  has  completed  the  first  phase  of  the  subgrade  investi- 
gations, and  a  second  phase  has  been  inaugurated.  A  series  of  reports  has  been 
published  covering  the  following  basic  subjects:  (1)  A  discussion  of  soil  proper- 
ties of  importance  in  respect  to  subgrade  performance;  (2)  the  significance  of  the 
simplified  soil  tests  as  means  of  disclosing  the  presence  of  important  soil  proper- 
ties; (3)  the  methods  of  making  soil  tests;  and  (4)  the  importance  of  the  soil 
profile  in  the  solution  of  subgrade  problems,  as  revealed  by  field  survej^s. 

Activities  are  now  being  centered  on  the  practical  application  of  the  informa- 
tion thus  far  gained.  The  utilization  of  locally  available  materials  for  the  con- 
struction of  stable  topsoil,  sand-clay,  and  gravel  surfaces  or  foundations  for  bitu- 
minous treatments  is  a  problem  receiving  major  attention.  A  theoretical  con- 
ception of  the  composition  and  the  properties  of  the  component  parts  of  satis- 
factory stable  mixtures  has  been  formulated.  On  the  basis  of  this  theory,  sup- 
plemented by  laboratory  investigations  of  samples  of  known  constructional 
value,  specifications  are  now  being  prepared  which  are  comprehensive  in  scope 
and  Tv-ill  permit  the  utilization  of  roadside  materials  to  the  best  advantage. 

The  possibility  of  improving  combinations  of  natural  soil  materials  by  ad- 
mixtures which  by  their  physical  composition  or  chemical  reaction  will  furnish 
the  necessary  balance  of  soil  properties  has  long  been  apparent.  A  series  of 
investigations  is  now  being  made  to  determine  the  extent  of  the  possibilities  in 
this  direction.  In  choosing  the  admixtures  experience  as  well  as  theory  has  been 
drawn  upon.  Thus,  the  cemented  ferruginous  gravels  suggested  a  precipitated- 
iron  compound.  The  manufacture  of  artificial  stone  suggested  the  addition  of 
calcium  chloride  subsequent  to  a  treatment  with  sodium  silicate.  Very  lean 
bituminous  emulsions  and  Portland  cement  also  may  prove  beneficial  as  admix- 
tures in  many  instances. 

These  investigations  are  not  confined  to  the  laboratory  but  will  include  outdoor 
models  to  indicate  the  behavior  under  climatic  changes  as  well  as  the  construction 
methods  required  to  produce  the  proper  admixture. 

To  furnish  the  designer  with  tangible  evidence  of  the  drainage  properties  of 
soils  a  device  known  as  a  drainage  indicator  has  been  developed.  The  drainage 
indicator  discloses  among  other  data  the  following:  (1)  Relative  portions  of  soil 
particles,  capillary  moisture,  gravitational  moisture  and  air  in  either  disturbed 
or  undisturbed  soil  samples;  (2)  the  rate  of  capillary  rise  at  any  distance  above 
ground- water  elevation;  (3)  the  rate  of  gravitational  flow  under  any  head; 
and  (4)  the  maximum  capillary  rise. 

Present  practice  in  connection  with  soils  known  to  be  associated  with  detri- 
mental frost  heave  is  to  excavate  to  the  depth  of  frost  penetration  and  back  fill 
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with  selected  material.  In  some  localities  such  a  procedure  would  be  so  expensive 
as  to  become  prohibitive.  As  frost  heave  may  occur  only  upon  loss  of  heat  from 
the  subgrade  through  the  pavement,  and  as  many  inexpensive  substances  have 
lower  coefficients  of  thermal  conductivity  than  materials  used  in  pavement  con- 
struction, plans  have  been  made  for  a  series  of  controlled,  large-scale,  outdoor 
experiments  in  the  northern  parts  of  the  country  to  determine  the  value  of  insu- 
lating layers  for  the  prevention  of  the  heat  loss  and  resulting  heave. 

In  connection  with  the  disintegration  of  certain  concrete  pavements  a  field 
survey  has  been  made  and  microchemical  investigations  of  the  subgrade  soil, 
soil  water,  and  concrete  have  been  conducted. 

The  number  of  subgrade  samples  submitted  for  analysis  from  active  Federal- 
aid  projects  has  increased  materially  during  the  past  year.  Further  indication 
of  growing  appreciation  of  the  importance  of  a  proper  utilization  of  soil  support 
in  road  building  may  be  found  in  the  fact  that  13  State  highway  departments 
have  sent  representatives  to  the  subgrade  laboratory  of  the  bureau  at  Arlington, 
Va.,  to  take  advantage  of  the  courses  of  instruction  in  field  and  laboratory  pro- 
cedures and  the  interpretation  of  tests  which  the  bureau  there  provides. 

Ten  State  departments  have  indicated  that  they  are  ,  at  least  in  some  instances, 
making  subgrade  surveys  prior  to  construction,  while  six  others  have  laboratories 
equipped  to  make  the  simplified  soil  tests.  Subgrade  specialists  of  the  bureau 
have  visited  eight  States  to  assist  in  the  organization  of  subgrade  divisions  in  the 
highway  departments; 
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Respectfully, 

Elton  L.  Marshall,  Solicitor. 
Hon.  Arthur  M.  Hyde, 
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One  of  the  notable  features  of  the  activities  of  the  office  during  the  past 
fiscal  year  has  been  the  greatly  increased  legal  work  in  connection  with  the 
administration  of  section  2  of  the  Reconstruction  Finance  Corporation  act  of 
January  22,  1932  (47  Stat.  5).  By  this  section  of  the  act  the  corporation  is 
directed,  from  its  $500,000,000  appropriated  capital,  to  allocate  and  make 
available  to  the  Secretary  of  Agriculture  $50,000,000,  together  with  a  pro  rata 
share  of  the  expansion  of  such  capital,  provided  for  in  section  9  of  the  act, 
from  which  to  make  emergency  loans  or  advances  to  farmers  unable  to  obtain 
loans  for  crop  production  in  1932,  with  a  preference  to  those  who  suffered  from 
crop  failures  in  1931.  Due  to  the  nature  of  the  authority  thus  vested  in  the 
Secretary,  the  administration  of  the  act  was  not  deemed  to  be  a  departmental 
function,  and  as  a  consequence  the  personnel  selected  to  assist  the  Secretary  in 
carrying  out  its  provisions  became  an  organization  separate  and  distinct  from 
the  department  itself.  However,  upon  direction  of  the  Secretary,  the  solicitor 
has  acted  as  its  legal  adviser,  and,  as  an  incident  to  the  perfecting  of  its 
present  structure,  attorneys  of  the  solicitor's  office  were  called  on  to  engage  in 
many  conferences,  to  prepare  numerous  legal  forms,  consisting  of  applications, 
mortgages,  crop  liens,  bills  of  sale,  and  other  lien  instruments,  agreements, 
waivers,  notices,  promissory  notes,  vouchers,  and  other  miscellaneous  legal 
papers,  and  to  advise  and  assist  the  newly  appointed  administrative  officials  in 
setting  up  the  necessary  machinery  to  enable  the  organization  to  function 
lawfully.  It  was  deemed  advisable,  in  the  formation  of  the  organization,  to 
establish  a  supervisory  central  office  in  Washington,  managed  by  a  national 
director  of  crop-production  loans,  and  seven  branch  or  regional  offices  located 
at  Washington,  St.  Louis,  Memphis,  Dallas,  Minneapolis,  Salt  Lake  City,  and 
Spokane  for  the  purpose  of  expeditiously  handling  loan  and  collection  details 
in  the  territories  assigned  to  them.  In  order  properly  to  supervise  the  legal 
work  incident  to  the  functioning  of  the  several  regional  offices  a  number  of 
attorneys,  law  clerks,  and  examiners  were  assigned  to  field  duty  to  handle, 
under  the  supervision  of  the  solicitor,  the  legal  work  involved  in  making  such 
loans.  The  personnel  of  the  solicitor's  office  proper  in  Washington  was  also 
augmented  by  the  appointment  of  several  attorneys  to  assist  the  solicitor  in 
handling  the  legal  work  incident  to  these  crop-production  loans.  Notwithstand- 
ing the  large  volume  of  this  work  and  of  the  correspondence  emanating  from 
the  central  and  regional  offices  and  the  urgent  necessity  for  promptness  caused 
bj*  the  emergency  nature  of  their  undertaking,  all  matters  referred  to  this  office 
by  them  during  the  lending  period  and  subsequent  thereto  have  been  handled 
with  diligence  and  dispatch. 

The  legal  work  incident  to  the  administration  of  the  perishable  agricultural 
commodities  act  has  greatly  increased  during  the  fiscal  year.  The  act  permits 
the  filing  of  complaints  for  reparation  to  be  awarded  by  the  Secretary  of  Agri- 
culture on  account  of  damages  sustained  in  transactions  in  perishable  agricul- 
tural commodities  in  interstate  commerce.  Greater  numbers  of  these  complaints 
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are  being  received  than  was  originally  anticipated.  Some  are  handled  under 
what  is  known  as  the  shortened  procedure  regulation,  which  authorizes  the 
parties,  in  any  case  involving  not  more  than  $2,000,  to  waive  their  right  to  a 
formal  hearing  and  submit  the  case  upon  verified  statements  of  fact  and  the 
record  before  the  department.  This  results  in  a  great  saving  of  time  and 
expense  for  all  concerned.  In  many  cases,  however,  the  parties  do  not  see  fit 
to  adopt  this  method,  and  it  is  necessary  to  hold  formal  hearings.  The  hearing 
is  required  by  the  act  to  be  at  the  respondent's  place  of  business.  Hearings  are 
scheduled  with  a  view  to  the  convenience  of  the  parties  and  the  saving  of 
expense  to  the  Government  by  grouping  them  for  continuous  trips  in  different 
sections  of  the  country.  They  are  conducted  by  an  attorney  and  reported  by  a 
stenographer  from  this  office.  The  record  in  each  case,  whether  hearing  is 
formal  or  informal,  must  be  reviewed  and  analyzed  by  the  attorneys  of  this 
office  in  cooperation  with  the  Bureau  of  Agricultural  Economics  for  the  purpose 
of  enabling  the  Secretary  to  arrive  at  a  proper  conclusion  as  to  the  disposition 
of  the  case.    Many  final  orders  of  reparation  have  been  issued  during  the  year. 

Much  important  litigation,  as  well  as  a  number  of  hearings,  was  handled  by 
the  office  during  the  year  in  connection  with  administration  of  the  packers  and 
stockyards  act  (42  Stat.  159).  Since  this  act  vests  the  Secretary  of  Agriculture 
with  quasi-judicial  authority  and  duty  in  the  determination  of  the  reasonable- 
ness and  nondiscriminatory  character  of  the  rates  and  charges  of  many  stock- 
yards throughout  the  country  and  of  the  commission  men  and  order  buyers 
thereon,  confers  upon  him  a  similar  power  and  duty  respecting  unfair,  deceptive, 
and  unjustly  discriminatory  practices  which  may  be  engaged  in  by  stockyards, 
marketing  agencies,  and  others,  and  authorizes  him  to  award  reparations  to 
complaining  parties  injured  by  breaches  of  the  act  committed  by  agencies  sub- 
ject to  its  provisions,  it  necessarily  follows  that  the  legal  assistance  furnished 
in  performing  the  work  arising  thereunder  must  be  of  a  high  order.  This  is 
true  because  the  attorneys'  work  covers  supervision  of  the  collection,  analysis, 
economic,  accounting,  and  other  highly  technical  data  required  in  cases  involv- 
ing the  determination  of  reasonable  rates,  and  the  introduction  of  such  data  in 
evidence  at  formal  hearings,  the  making  of  records  sufficient  to  form  the  basis 
for  rate  determination,  and  the  argument  of  such  matters  before  the  Secretary. 
Frequently  the  Secretary's  orders  under  the  act  are  attacked  by  those  affected 
by  them,  the  attack  being  in  the  form  of  suits  to  enjoin  the  Secretary  in  the 
enforcement  of  his  orders.  While  the  defense  of  such  suits  is  the  duty  of  the 
Attorney  General,  it  is  customary  for  our  attorneys  who  handled  the  cases  in 
their  initial  stages  before  the  Secretary  to  be  called  upon  to  assist  attorneys  in 
the  Department  of  Justice  in  such  defense.  The  giving  of  such  assistance 
involves  the  preparation  of  answers  and  other  pleadings,  preparation  of  briefs, 
oral  arguments  before  the  courts,  and  the  conduct  of  appellate  proceedings. 
Considerable  legal  aid  of  this  character  has  been  given  during  the  year,  which 
is  best  illustrated  by  calling  attention  to  two  cases  involving  the  validity  of  the 
orders  of  the  Secretary  prescribing  just  and  reasonable  rates,  that  were  heard 
and  decided  by  district  courts  composed  of  three  judges,  as  is  provided  by  statute 
for  the  review  of  orders  in  such  cases,  and  in  which  attorneys  of  this  office 
actually  participated. 

The  first  of  these  was  Denver  Union  Stockyards  Co.  v.  United  States  (57  Fed. 
(2d)  735),  which  was  a  suit  by  the  stockyards  company  to  enjoin  an  order  of 
the  Secretary  prescribing  a  schedule  of  maximum  rates  to  be  observed  by  that 
company.  The  schedule  so  prescribed  was  materially  lower  than  that  in  effect 
at  the  time  of  the  issuance  of  the  order.  After  final  hearing  the  District  Court 
for  the  District  of  Colorado  reached  the  conclusion  that  the  Secretary's  order 
was  confiscatory,  in  that  it  denied  to  the  stockyard  company  a  fair  return  on 
the  fair  value  of  its  property  used  and  useful  in  the  rendition  of  the  services 
for  which  the  rates  are  charged.  The  court,  therefore,  entered  a  decree  per- 
manently enjoining  the  enforcement  of  the  Secretary's  order.  In  the  course 
of  its  opinion  the  court  took  occasion  to  say,  "  We  are  indebted  to  counsel  for 
both  parties  for  exceptionally  helpful  briefs." 

It  appears,  from  the  syllabus  of  the  report  of  this  decision,  that  the  court 
passed  upon  some  32  points  which  were  raised  in  the  case,  and  which,  of  course, 
are  too  numerous  for  discussion  here.  In  most  of  these  the  court  upheld  the 
Government's  contentions.  In  some,  however,  the  court  held  adversely. 
Briefly,  to  mention  a  few  of  the  more  important  principles  decided,  the  court 
held  that  the  Secretary  had  the  right  to  evaluate  property  for  a  rate  base; 
that  an  attack  on  the  Secretary's  order  must  be  based  upon  the  testimony  taken 
at  the  hearing ;  that  it  is  not  within  the  province  of  the  court  to  hear  addi- 
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tional  evidence;  and  that  there  is  a  presumption  that  the  Secretary's  findings 
of  fact  are  correct.  This  decision  constitutes  a  guide  as  to  a  great  number  of 
theretofore  doubtful  points  and  is  of  assistance  in  the  further  conduct  of  the 
program  of  rate  determination.  The  advisability  of  appealing  to  the  United 
States  Supreme  Court  is  now  under  consideration. 

The  next  rate  order  of  the  Secretary  to  be  passed  upon  by  a  court  was  that 
prescribing  a  schedule  of  maximum  rates  and  charges  for  the  St.  Joseph  Stock- 
yards Co.,  which  schedule  contained  rates  materially  less  than  those  in  effect 
at  the  time  of  the  issuance  of  the  order.  The  District  Court  for  the  Western 
District  of  Missouri,  passing  upon  the  petition  of  the  stockyard  company  for  a 
decree  permanently  enjoining  the  enforcement  of  the  Secretary's  order,  held  in 
St.  Joseph  Stockyards  Co.  v.  United  States  (58  Fed.  (2d)  290)  that  the  Secre- 
tary, in  refusing  to  grant  the  stockyards  company's  petition  for  a  rehearing 
based  upon  alleged  changes  in  economic  conditions,  had  denied  the  company  the 
full  hearing  required  by  law.  Accordingly,  the  court  issued  the  permanent 
injunction  prayed  for.  The  ground  of  decision  was  that  the  depression,  which 
intervened  between  the  test  year,  1920,  and  the  Secretary's  order,  rendered  the 
company's  experience  during  the  test  year  an  insufficient  basis  for  rates  to  be 
charged  in  future  years.  In  this  the  court  was  following  the  decision  of  the 
Supreme  Court  of  the  United  States  in  Atchison,  Topeka  &  Santa  Fe  Railway 
Co.  et  al.  v.  United  States  et  al.  (284  U.  S.  248).  In  the  course  of  its  opinion 
the  court  sustained  the  power  of  the  Secretary  to  hear  evidence  on  the  valua- 
tion of  the  stockyards  company's  property  and  held  that  he  was  not  limited 
to  a  determination  of  whether  the  rates  charged  by  the  particular  company  are 
greater  or  less  than  those  charged  by  other  stockyard  companies. 

The  order  of  the  Secretary,  in  a  trade-practice  case  under  the  packers  and 
stockyards  act,  was  sustained  by  the  statutory  3-judge  District  Court  for  the 
Eastern  District  of  Illinois  in  Farmers'  Livestock  Commission  Co.  et  al.  v.  United 
States  (54  Fed.  (2d)  375).  This  case  involved  a  so-called  boycott  by  certain 
market  agencies  doing  business  at  the  National  Stockyards,  East  St.  Louis,  111., 
against  a  cooperative  selling  agency,  known  as  the  Producers'  Livestock  Com- 
mission Association,  the  former  being  in  a  sense  a  subsidiary  of  the  latter.  The 
Secretary,  having  found,  after  a  hearing,  that  the  market  agencies  mentioned 
in  the  order  had  refused  to  sell  hogs  to  the  National  Order  Buying  Co.  and 
that  certain  market  agencies  had  refused  to  purchase  them  from  the  producers' 
association,  issued  an  order  directing  those  agencies  to  cease  and  desist  from 
the  above-described  unfair  and  discriminatory  practices  and  suspended  for  90 
clays  the  registration  of  all  the  agencies  found  to  have  been  engaged  in  such 
unfair  and  discriminatory  practices.  The  agencies  involved  applied  to  the  dis- 
trict court  for  a  decree  permanently  enjoining  the  enforcement  of  the  Secretary's 
order.  Such  decree  was  denied  except  with  respect  to  four  agencies  who,  it 
was  found  by  the  court,  were  not  shown  by  sufficient  evidence  to  have  engaged 
in  the  unlawful  practices. 

This  decision,  in  upholding  the  Secretary  in  every  matter  of  law  taken  in  his 
order,  greatly  clarifies  and  strengthens  the  exercise  of  his  powers  to  prevent 
so-called  boycotts.  A  particularly  interesting  phase  of  the  decision  is  that  which 
sustained  the  Secretary's  denial  to  respondents,  at  the  hearing  before  him,  of 
subpoenas,  both  ad  testificandum  and  duces  tecum,  for  certain  witnesses.  Re- 
spondents requested  that  such  subpoenas  issue  for  witnesses  distant  from  the 
place  of  hearing.  The  law  was  reasonably  well  settled  that  the  issuance  or 
denial  of  subpoenas  duces  tecum  was  a  matter  in  the  discretion  of  the  tribunal. 
However,  with  respect  to  subpoenas  ad  testificandum,  such  little  authority  as 
could  be  found  tended  to  uphold  the  absolute  right,  claimed  by  respondents,  to 
have  them  issued.  Nevertheless,  the  Secretary,  being  advised  that  the  testi- 
mony sought  from  these  witnesses  was  probably  of  an  immaterial  character  and 
that  attendance  upon  the  hearing  would  occasion  them  considerable  inconveni- 
ence, required  respondents  to  make  a  showing  of  the  matters  expected  to  be 
proved  by  such  testimony.  The  showing  confirmed  the  Secretary's  surmise,  and 
he,  on  the  advice  of  the  solicitor,  refused  the  subpoenas.  Respondents  contended 
that  such  refusal  constituted  a  denial  of  a  full  hearing,  but  the  court  held  that 
the  Secretary's  action  was  entirely  proper. 

Another  case  of  importance,  in  the  preparation  and  argument  of  which  this 
office  participated,  was  that  of  E.  Clemens  Horst  Co.  v.  Arthur  M.  Hyde,  Secre- 
tary of  Agriculture,  and  G.  J.  Morton,  chief  of  the  San  Francisco  station,  Food 
and  Drugs  Administration.  This  was  an  injunction  suit  instituted  in  the  United 
States  District  Court  for  the  Northern  District  of  California,  in  which  the 
complainant  attempted  to  test  the  validity  and  enjoin  the  enforcement  of  regu- 
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lations  made  by  the  Secretary  pursuant  to  the  amendment  of  the  food  and  drugs 
act  of  July  8,  1930,  known  as  the  McNary-Mapes  amendment,  which  authorizes 
the  Secretary  to  prescribe  standards  of  quality,  condition,  and  fill  for  canned 
foods  and  to  prescribe  a  form  of  label  for  substandard  foods.  The  complainant, 
who  is  a  large  canner  of  fruits,  attacked  the  validity  of  the  substandard  legend 
prescribed  by  the  Secretary,  namely,  "  Below  U.  S.  Standard  Low  Quality  But 
Not  Illegal,"  as  arbitrary  and  illegal,  when  applied  to  its  product,  which  differed 
from  the  standard  prescribed  for  canned  peaches  in  that  they  were  not  uni- 
formly sliced,  as  prescribed  by  the  standard.  Complainant  moved  for  a  tempo- 
rary and  permanent  injunction.  The  defense  interposed  on  behalf  of  the  Secre- 
tary and  the  chief  of  the  San  Francisco  station  was  by  a  motion  to  dismiss,  on 
the  ground  of  lack  of  jurisdiction  of  the  court  over  the  Secretary  of  Agriculture, 
and  on  the  further  ground  that,  in  so  far  as  the  defendant  Morton  was  con- 
cerned, his  duties  were  such  as  not  to  be  enjoinable,  inasmuch  as  he  was  not 
the  final  authority  in  the  enforcement  of  the  regulation.  Another  reason  ad- 
vanced was  that  the  bill  failed  to  state  a  cause  of  action  in  equity,  in  that  the 
action  sought  to  be  enjoined  involved  the  exercise  of  lawful  discretion  by  the 
Secretary  under  the  statute,  and  was  not  reviewable  by  the  court.  Hearing  was 
held  upon  the  motion  of  the  complainant  for  temporary  injunction,  and,  upon 
the  motion  of  defendants  to  dismiss  the  bill,  oral  arguments  were  made  and 
briefs  were  submitted  by  counsel  for  the  respective  parties.  The  latter  having 
been  considered  by  the  court,  a  decree  was  entered  dismissing  the  bill  on  the 
ground  that  it  failed  to  state  a  cause  of  action  in  equity. 

Also  the  case  of  United  States  v.  Certain  Bottles  of  B.  &  M.  was  being  tried 
on  its  merits  in  the  United  States  District  Court  for  the  District  of  Maryland 
at  the  close  of  the  fiscal  year.  This  case  is  regarded  as  probably  the  most  im- 
portant one  to  have  been  instituted  under  the  food  and  drugs  act  during  the 
last  decade.  The  preparation,  B.  &  M.,  is  an  external  remedy  and  is  repre- 
sented by  statements  on  its  carton,  bottle  label,  and  in  a  booklet  contained  within 
the  carton  as  having  curative  and  therapeutic  value  in  tuberculosis,  pneumonia, 
influenza,  bronchitis,  laryngitis,  pleurisy,  rheumatic  fever,  rheumatism,  lum- 
bago, whooping  cough,  and  other  diseases.  Further  than  this,  the  booklet 
contains  statements  representing  the  preparation  as  having  penetrative  powers, 
so  that  when  applied  to  the  skin  it  will  exert  antiseptic  action  within  the 
human  body.  The  libel  charges  (1)  that  the  article  in  question  is  adulterated 
in  violation  of  section  7  of  the  act,  second  paragraph,  in  the  case  of  drugs,  in 
that  it  is  sold  under  its  own  standard  of  strength,  namely,  as  an  antiseptic, 
when  in  truth  and  in  fact  it  falls  below  such  professed  standard  of  strength 
for  the  reason  that  it  is  not  antiseptic  when  used  as  directed;  (2)  that  the 
article  is  misbranded  in  violation  of  the  general  paragraph  of  section  8  of 
the  act,  in  that  the  statements  "  an  antiseptic "  and  "  for  antiseptic  applica- 
tions," together  with  several  pages  of  printed  matter  elaborating  upon  the 
antiseptic  action  of  the  drug,  all  of  which  statements  appear  in  the  booklet 
inclosed  within  the  package,  are  false  and  misleading,  in  that  the  statements 
represent  the  article  as  being  antiseptic  when  used  as  directed,  when  in  truth 
and  in  fact  it  is  not  so  antiseptic;  and  (3)  that  the  article  is  misbranded  in 
violation  of  section  8,  third  paragraph  of  the  act,  as  amended,  in  that  certain 
statements  borne  on  the  carton,  bottle  label,  and  in  the  booklet  contained  within 
the  carton  concerning  the  curative  and  therapeutic  effect  of  the  article  are  false 
and  fraudulent. 

Before  joining  issue  on  the  merits  the  claimant  brought  exceptions  to  the 
libel,  contended  (1)  that  the  word  "antiseptic"  appearing  on  the  labeling 
or  literature  of  a  proprietary  remedy  does  not  profess  a  standard  of  strength 
under  which  the  article  is  sold  within  the  meaning  of  section  7  of  the  act ; 
(2)  that  section  7  of  the  act  deals  with  a  professed  standard  of  strength  only 
when  such  standard  appears  on  the  outside  of  the  package,  and  does  not,  there- 
fore, apply  to  statements  appearing  in  a  booklet  contained  within  the  package, 
such  as  the  libel  refers  to  under  its  adulteration  charge;  (3)  that  the  general 
paragraph  of  section  8,  defining  one  phase  of  misbranding,  applies  only  to 
statements  appearing  on  the  outside  of  the  package  and  has  no  application 
to  statements  appearing  within  the  package;  (4)  that  the  general  paragraph, 
under  section  8,  is  confined  to  statements  concerning  the  identity  of  the  article 
only  and  does  not  apply  to  statements  concerning  strength,  quality,  or  purity 
of  the  article;  (5)  that  the  allegation  in  the  libel  charging  the  preparation 
to  be  misbranded  in  violation  of  section  8,  paragraph  3  of  the  act — 

in  that  certain  statements  *  *  *,  regarding  the  curative  and  therapeutic  effect  of 
the  said  article,  are  false  and  fraudulent  in  this  that  the  article  contains  no  ingredient 
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or  combination  of  ingredients  capable  of  producing  the  effects  claimed,  and  that  the  same 
were  applied  to  the  said  article  knowingly  or  in  reckless  and  wanton  disregard  of  their 
truth  or  falsity     *      *      *, 

does  not  state  a  violation  of  section  8,  third  paragraph,  for  the  reason  that  this 
paragraph  applies  only  to  statements  made  with  actual  knowledge  of  their 
falsity  and  with  an  actual  intent  to  deceive,  and  that  it  has  no  application  to 
false  statements  which  are  made  in  reckless  and  wanton  disregard  of  the  truth. 
In  dealing  with  these  respective  contentions  the  court  held  (1)  that  the  word 
"  antiseptic  "  appearing  upon  the  labeling  or  literature  of  a  proprietary  remedy 
is  not  a  profession  of  the  standard  of  strength  within  the  meaning  of  section  7 
of  the  food  and  drugs  act  and  hence  the  allegations  in  paragraph  2  of  the  libel 
fail  to  show  that  the  preparation  is  adulterated ;  (2)  that  the  definition  of  mis- 
branding contained  in  the  general  paragraph  of  section  8  of  the  act  embraces 
statements  concerning  the  strength,  quality,  or  purity  of  an  article  as  well  as 
statements  concerning  its  identity,  but  that  this  paragraph  dealt  only  with 
statements  appearing  on  the  outside  of  the  package,  hence  it  had  no  application 
to  the  statements  referred  to  in  paragraph  3  of  the  libel,  since  they  were  all 
statements  appearing  in  a  booklet  contained  within  the  carton;  (3)  that  false 
statements  concerning  the  curative  and  therapeutic  effect  of  a  drug  made  with 
reckless  or  wanton  disregard  of  their  truth  or  falsity  are  as  much  a  violation  of 
section  8,  paragraph  3,  of  the  act,  as  are  such  false  statements  made  with  full 
knowledge  of  their  falsity  and  with  an  actual  intent  to  deceive,  hence,  the 
charge  of  misbranding  contained  in  paragraph  4  of  the  libel  is  good  and 
sufficient. 

The  case  came  up  for  trial  on  the  merits  on  June  27,  1932.  After  an  exten- 
sive preparation  the  Government  summoned  to  Baltimore  an  array  of  expert 
witnesses  in  the  fields  of  chemistry,  pharmacology,  biochemistry,  and  internal 
medicine.  Among  the  latter  were  some  of  the  most  eminent  physicians  in 
America,  several  of  whom  have  devoted  their  lives  to  the  study  and  treatment 
of  tuberculosis.  It  is  confidently  expected  that  with  these  witnesses  the  Gov- 
ernment will  be  able  to  sustain  its  charges  that  the  preparation,  B.  &  M.,  is 
inefficacious  and  worthless  with  respect  to  the  various  diseases  mentioned  in 
the  libel.     The  trial  was  in  progress  at  the  close  of  the  fiscal  year. 

The  work  of  the  office  has  been  conducted  economically  and  expeditiously 
during  the  fiscal  year,  and  there  follows  a  statistical  summary  of  the  work  done. 

Five  hundred  and  fifty-six  written  opinions  were  rendered  to  administrative 
officials  of  the  department.  No  record  was  kept  of  the  advice  given  these  offi- 
cials in  daily  informal  consultations,  or  of  opinions  briefly  expressed  in  writing 
on  papers  sent  to  this  office  for  consideration. 

Nine  hundred  and  ninety-seven  notices  of  judgment  were  prepared  for  pub- 
lication, pursuant  to  authority  contained  in  the  food  and  drugs,  insecticides, 
naval  stores,  and  Federal  seed  acts. 

In  addition  to  the  criminal  prosecutions  hereinafter  tabulated,  1,234  decrees 
of  condemnation  and  forfeiture  were  entered  under  the  food  and  drugs  act,  19 
under  the  insecticide  act,  4  under  the  Federal  caustic  poison  act,  and  6  under  the 
Federal  seed  act. 

There  were  reported  to  the  Attorney  General  2,560  violations  of  statutes 
entrusted  to  the  department  for  enforcement. 

Table  1  shows  the  several  statutes  under  which  these  violations  were  recorded 
and  the  amounts  of  fines  and  recoveries  in  cases  settled  with  and  without 
contest. 

Table  2  summarizes  the  number  of  contracts  and  leases  prepared  or  examined. 

Table  1. — Cases  reported,  fines  imposed,  and  judgments  recovered,  fiscal  year 

1932 


Law  involved 

Number 
of  cases 

Fines  and 
recoveries 

Law  involved 

Number 
of  cases 

Fines  and 
recoveries 

National  forest  laws 

90 

194 

251 

135 

16 

11 

32 

15 

$47, 851. 10 

20,  658. 00 

5, 285. 10 

13, 425. 00 

1, 187.  00 

500.  00 

3,  605.  00 

1,615.00 

Federal  caustic  poison  act 

3 
2 
5 

3 

$175. 00 

5, 600. 00 
805.00 

Migratory  bird  treaty  act 

Federal  seed  act 

Upper  Mississippi  River  Wild 

Life  and  Fish  Refuge  act... 

Farm  products  inspection  law. 

Total 

135. 00 

Animal  quarantine  acts 

757 

100,  841.  20 
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Table  2. — Contracts  and  leases  prepared  or  examined,  fiscal  year  1932 


Bureau, 

division, 

or  office 

Contracts : 

Leases 

Total 

Agricultural  Economics     . 

3 

S 

8 

4 

29 
3 

28 
3 
3 
5 

3S 

44 

Agricultural  Engineering..  .. 

Animal  Industrv . 

31 

11 

Chemistrv  and  Soils .  .. 

11 

Dairv  Tndn>rrv 

9 

Entomolosv..     . .  _____                             _          ___ 

38 

"FTmre  Economics       .    . 

2    . 
32 

12 

3 

1    . 
1 
6 
1,304 

1 

2 

Plant  Industrv.       „         ...          .......               .... 

30 
15 
3 

62 

Plant  Quarantine ..         .      .  ...     

27 

6 

1 

Extension  Work      _                ... .        ... 

1 

Food  and  Drug  Administration 

4 
2 
11 
4 
1 

10 

Forest  Service.  ...        ...  ...  ..  ...      . ...... 

1,306 
12 

4 

Personnel  and  Business  Administration. 

6 

7 

Weather  Bureau. 
Total. 


_: 


1,423 


1,612 


In  addition  to  the  items  listed  in  Table  2,  there  were  submitted  for  examina- 
tion as  to  sufficiency  of  form  and  execution  numerous  contracts  prepared  by 
the  various  bureaus  and  by  individuals  and  corporations. 

During  the  year  45  bonds.  320  renewals,  and  20  terminations  of  leases  and 
contracts  were  prepared.  In  addition  to  the  examination  of  the  above 
tabulated  contracts  and  the  bonds  connected  therewith,  for  sufficiency  as  to 
execution,  there  were  examined  for  sufficiency  of  form  and  execution  921 
cooperative  agreements  with  State  experiment  stations  and  others  covering 
experimental  work  of  various  kinds.  There  were  also  examined  112  bonds  of 
indemnity  covering  advances  under  the  subsistence  expense  act  of  1926,  and 
the  act  of  June  3,  1902 ;  579  bonds  in  connection  with  the  administration  of 
the  farmers*  seed  loan  act  and  the  act  approved  January  22,  1932.  creating  the 
Reconstruction  Finance  Corporation ;  and  1,964  Federal  highway-project  con- 
tracts and  1,259  modifications  of  such  contracts. 

Four  hundred  certifications  of  papers,  records,  and  bulletins  of  the  depart- 
ment were  prepared  at  the  request  of  litigants,  for  use  as  evidence  by  them  in 
court  proceedings. 

Eleven  claims  of  balances  due  estates  of  deceased  employees  were  examined, 
necessary  papers  were  prepared  for  their  payment,  and  advice  was  given  to 
administrative  officials  on  matters  relating  thereto. 

Fourteen  employees  of  the  department,  arrested  while  in  the  performance 
of  their  official  duties  for  alleged  violations  of  the  traffic  regulations,  were 
represented  at  the  hearings  and  trials  by  attorneys  of  this  office. 

Fifty-five  claims  involving  damages  to  privately  owned  property  resulting 
from  the  alleged  negligence  of  employees  of  the  department,  while  engaged  in 
the  performance  of  their  official  duties,  were  considered  under  the  act  of 
December  28,  1922.  and  advice  given  with  respect  thereto. 

Eleven  miscellaneous  cases  arising  out  of  automobile  accidents  and  covering 
damage  claims  for  the  recovery  of  money  due  the  United  States  were  referred 
to  the  Department  of  Justice.  Four  of  the  cases  were  closed  during  the  year, 
the  Government  being  reimbursed  for  the  damages  suffered.  In  other  in- 
stances, payment  of  cfaims  was  secured  without  litigation,  as  a  result  of  cor- 
respondence conducted  by  this  office. 

Many  citizens  of  the  several  States  during  the  past  fiscal  year  made  inquiries 
of  the  department  concerning  legal  matters  in  which  they  were  personally 
interested.  While  the  subject  matter  of  these  requests  in  many  instances  did 
not  fall  within  the  scope  of  the  activities  of  the  department,  it  was  endeavored, 
in  every  case,  to  furnish  such  information  as  was  consistent  with  the  depart- 
ment's policy,  and.  in  all  instances,  a  courteous  reply  to  such  letters  was  sent 
to  the  persons  desiring  the  information. 

Twenty-five  claims  involving  damages  to  privately  owned  property  under 
contract  of  hire  to  the  Forest  Service  were  considered  under  the  act  of  March 
4,  1913,  as  amended  by  the  act  of  January  31,  1931.  In  addition,  over  a  period 
of  several  months,  conferences  were  held  in  regard  to  the  amendment  to  the 
foregoing  act. 
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Seven  claims  presented  for  consideration  under  the  terms  of  the  act  of  May 
27,  1930,  providing  reimbursement  for  damage  to  private  property  caused  by 
employees  of  the  United  States  in  connection  with  the  protection,  administra- 
tion, and  improvement  of  national  forests,  were  also  considered  and  adjusted. 
Attorneys  in  the  office  participated  in,  or  attended,  numerous  hearings  under 
the  packers-  and  stockyards  act  of  1921,  as  well  as  hearings  pertaining  to  the 
other  activities  of  the  department.  Many  conferences  were  attended  on  mat- 
ters relating  to  the  plant  quarantine,  United  States  warehouse,  standard  con- 
tainer, perishable  agricultural  commodities,  farm-products  inspection,  and 
national-forest  laws.  Frequent  conferences  were  held  with  attorneys  and  others 
interested  in  seizure  and  criminal  cases  pending  in  the  Federal  courts  under 
the  food  and  drugs  act  and  the  insecticide  act,  and  numerous  conferences  were 
also  had  with  attorneys  and  others  on  legal  matters  in  connection  with  the 
various  other  regulatory  laws. 

Regulations  issued  by  the  Secretary  under  the  various  statutes  committed  to 
the  department  for  administration  were  prepared  or  assistance  was  given  in 
their  preparation.  Among  the  more  important  of  these  were  regulations  gov- 
erning the  administration  of  the  perishable  agricultural  commodities  act  and 
the  enforcement  of  the  farm  products  inspection  law,  the  United  States  ware- 
house act,  the  United  States  cotton  futures  act,  the  plant  and  animal  quaran- 
tine laws,  and  the  seed  loan  act.  Assistance  was  also  given  in  the  preparation 
of  many  amendments  to  regulations  issued  under  the  various  regulatory  laws. 
Many  proclamations,  forms,  specifications,  and  schedules  required  in  the  en- 
forcement of  the  regulatory  laws  were  also  prepared.  Orders  governing  the 
interstate  movement  of  plants  and  livestock,  grain  inspection,  cotton  standards, 
and  the  fiscal  administration  of  the  department  were  also  prepared,  revised,  or 
reviewed.  Statements  of  issues,  briefs,  and  memoranda  on  other  legal  matters 
were  prepared  at  the  request  of  the  officials  of  the  department  for  submission 
to  the  Attorney  General,  the  Secretary  of  the  Interior,  and  the  Comptroller 
General.  Numerous  service  and  regulatory  announcements,  circulars,  and  bul- 
letins of  the  various  bureaus,  as  well  as  contract  forms  prepared  by  the  States 
for  use  in  connection  with  Federal-aid  road  work  were  referred  to  this  office 
for  consideration  from  a  legal  aspect  and  were  reviewed  and  commented  upon. 
Many  bills  for  various  purposes,  referred  to  the  department  for  comment  by 
committees  of  Congress  were  examined  and  assistance  was  rendered  in  the 
preparation  of  reports  thereon.  Among  the  bills  so  considered  were  the  fol- 
lowing :  S.  J.  Res.  163,  to  provide  for  the  purchase  and  merchandising  of  wheat 
and  cotton  by  the  Secretary  of  Agriculture ;  S.  263,  to  promote  the  conservation 
of  wild  life,  fish,  and  game ;  S.  1042,  to  prevent  and  remove  burdens  upon  inter- 
state commerce  in  agricultural  commodities  by  regulating  transactions  on  com- 
modity exchanges  and  prohibiting  short  selling  thereon ;  S.  4060,  to  grant 
vacant,  unreserved,  unappropriated,  nonmmeral  public  lands  to  accepting 
States ;  S.  3259,  to  provide  for  the  protection  of  employees  of  the  Department 
of  Agriculture  in  the  performance  of  their  duties;  S.  4552,  to  amend  the  Fed- 
eral highway  act  to  eliminate  existing  restrictions  respecting  population  upon 
the  expenditure  of  Federal  funds  in  municipalities ;  H.  R.  137,  providing  for 
the  improvement  of  roads  over  which  rural  mail  is  carried ;  H.  R.  255,  to  estab- 
lish uniform  requirements  affecting  Government  contracts ;  H.  R.  4531,  pro- 
viding for  plant  and  cereal  patents ;  and  H.  R.  4540.  authorizing  the  Comp- 
troller General  to  adjust  and  settle  all  claims  against  the  Government  for  less 
than  $1,000  from  available  appropriations. 

Briefs  and  memoranda  on  legal  questions  involved  in  many  of  the  cases 
reported  to  the  Attorney  General  for  prosecution  were  prepared  and  furnished 
and  assistance  was  also  given  the  United  States  attorneys  in  the  trial  of  some 
of  the  cases.  Among  the  more  important  of  these  were :  United  States  v. 
Shreveport  Grain  &  Elevator  Co. ;  United  States  v.  American  Maid  Mills  Co. ; 
United  States  v.  Katz- American  Co. ;  United  States  v.  TV.  T.  Rawleigh  Co. ; 
United  States  v.  Certain  Bottles  B.  &  M. ;  United  States  r.  Certain  Cartons  of 
Vapex ;  United  States  v.  Pyo-Rem  Chemical  Co. ;  United  States  r.  60  Bottles 
more  or  less,  Dr.  M.  Hermance's  Asthma  &  Hay  Fever  Medicine ,  United  States 
v.  Certain  Quantities  of  Barley  Mixed  Oats,  all  involving  prosecutions  and 
suits  arising  under  the  food  and  drugs  act ;  The  Denver  Union  Stock  Yards  r. 
United  States ;  St.  Joseph  Stock  Yards  Co.  v.  United  States ,  Farmers  Livestock 
Commission  Co.  and  L.  W.  Conover  et  al.  v.  United  States,  United  States  v. 
Roberts  &  Oake.  all  under  the  packers  and  stockyards  act;  United  States  v. 
Robert  T.  Cochran  &  Co.,  United  States  v.  F.  F.  Dutton  &  Co.,  United  States  v. 
Edward  Partlow,  United   States  v.  Lowell  H.  Turnbull  &  Co..  United   States 
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v.  Paul  Whitelaw,  trading  as  Whitelaw  Friut  Co.,  all  under  the  produce  agency 
act;  United  States  v.  Kraus  &  Apfelbaum,  under  the  law  requiring  the  refund- 
ing of  excess  wools  profits ;  United  States  v.  George  Eager,  under  the  animal 
quarantine  act  of  February  2,  1903 ;  United  States  v.  Eulis  Chumney  and  W.  H. 
Long,  doing  business  as  Long  &  Chumney  under  the  seed  loan  act;  and  Miller 
&  Howard,  Trustees,  v.  United  States,  involving  the  condemnation  of  land  for 
the  National  Arboretum. 


THE  NATIONAL  FORESTS 

There  were  handled  184  claims  for  lands  within  the  national  forests  which 
were  initiated  under  the  public  land  laws  of  the  United  States.  Decisions 
were  rendered  on  77  of  these  claims,  of  which  71  were  favorable  to  the  Govern- 
ment and  6  were  unfavorable. 

Attorneys  of  this  office  participated  in  the  trials  of  23  court  cases  and  repre- 
sented the  Government  before  the  United  States  local  land  offices  in  25  hearings. 
There  were  handled  also  168  trespass  cases  involving  property  of  the  United 
States  on  national  forests. 

Oral  advice  was  frequently  given  and  numerous  written  opinions  relating  to 
the  administration  of  the  national  forests  were  submitted.  There  were  prepared 
or  passed  upon  for  legal  sufficiency  1,375  legal  papers  of  various  kinds. 

Work  for  the  Forest  Service  during  the  fiscal  year,  other  than  under  the 
Weeks  forestry  law,  included  handling  the  following  cases  and  other  business : 

Claims  to  land  pending  during  year 184 

Hearings    attended 25 

Briefs  prepared  and  filed 20 

General   litigation   and   settlement 64 

Contracts,   leases,  bonds,  etc 1,  301 

Bills,  complaints,  informations,  protests,  etc - 115 

Abstracts  of  title  examined 87 

Court    appearances 23 

Written    opinions 418 

Stipulations - 23 

Trespasses  : 

Grazing 29 

Timber 27 

Fire 73 

Property 12 

Occupancy 17 

Miscellaneous    cases 33 

Damages  and  fines  recovered  in  forest  trespass  cases  are  shown  in  Table  3. 

Table  3.— Trespass  cases  on  the  national  forests  in  ivhich  damages  and  fines 
were  recovered,  fiscal  year  1932 


Character  of  trespass 

Number 

Damages 

Fines 

30 

17 

36 

2 

1 
4 

$2, 036.  56 

5,  637. 18 

28,  830.  38 

30.00 

10,  553.  00 

151.  98 

Fire 

$392. 00 

Property  .      ..--._ 

200. 00 

Miscellaneous                                                            ...           ...     

20.00 

Total ...     

90 

47,  239.  10 

612.  00 

OPINIONS   OF  THE  ATTORNEY  GENERAL 

The  Attorney  General  rendered  an  opinion  in  response  to  a  joint  request 
from  the  Secretaries  of  Agriculture  and  of  the  Interior  to  the  effect  that  under 
the  oil  leasing  act  the  Secretary  of  the  Interior  had  implied  authority  to  include, 
in  a  grant  of  a  right  of  way  under  that  act  for  a  pipe  line  for  conveying  oil 
over  the  public  lands,  grants  for  tracts  for  station  grounds  to  accommodate 
pumping  stations  for  the  operation  of  the  said  pipe  lines.  This  holding  was 
based  on  the  ground  that  the  Department  of  the  Interior  had  placed  this  con- 
struction upon  the  act  for  a  long  period  and  that  the  construction  of  the  statute 
by  the  department  charged  with  its  administration  and  adhered  to  by  that 
department  for  a  long  period  of  years  should  not  be  disturbed  unless  plainly 
erroneous.  The  case  arose  upon  an  application  for  a  grant  of  a  right  of  way 
for  a  pipe  line  across  a  national  forest  within  the  State  of  California. 
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In  another  opinion  the  Attorney  General  refused  to  reconsider  a  former 
opinon,  holding  that  there  is  no  authority  for  the  Secretary  of  Agriculture 
or  the  Secretary  of  the  Interior  to  approve  the  transfer  of  a  permit  issued 
under  the  provisions  of  the  act  of  February  15,  1901  (31  Stat.  790),  since  the 
Federal  water  power  act  placed  the  matter  under  the  control  of  the  Federal 
Power  Commission.  The  former  opinion  was  rendered  by  Attorney  General 
Daugherty  on  February  10,  1921.  The  present  opinion  follows  one  by  Attorney 
General  Richard  Olney  (21  Op.  Atty.  Gen.  23,  25)  that  a  question  once 
answered  by  a  predecessor  and  left  at  rest  for  a  long  term  of  years  should 
be  reconsidered  only  in  a  very  exceptional  case. 

CASES   OF   INTEREST 

There  has  been  increased  activity  in  seeking  to  acquire,  under  the  guise  of 
the  mining  laws,  sites  within  the  national  forests  that  are  desirable  for  resi- 
dence or  business  purposes.  Protests  have  been  filed  with  the  Land  Depart- 
ment in  such  cases,  and  the  Secretary  of  the  Interior  has  made  it  clear  that 
he  will  not  countenance  the  use  of  the  public  lands  for  residence  or  business 
purposes  under  a  pretended  compliance  with  the  mining  laws. 

The  homestead  laws  are  also  being  used  in  an  effort  to  secure  lands  de- 
sired for  purposes  other  than  bona  fide  agricultural  development,  as  contem- 
plated by  those  laws.  In  the  recent  case  of  Mrs.  Eva  A.  Buggeln,  the  entry 
was  made  by  Eva  A.  King,  prior  to  her  marriage  to  Martin  Buggeln,  a  promi- 
nent ranchman  of  northern  Arizona.  She  claimed  that  she  maintained  her 
residence  on  the  homestead  entry  in  a  rough  1-room  cabin  in  which  there  was 
a  built-in  bunk,  stove,  and  the  conventional  articles  to  make  up  a  colorable 
habitation.  She  claimed  to  have  spent  the  nights  on  the  homestead  and  the 
daytime  in  her  husband's  commodious  home  on  a  near-by  ranch  which  was 
equipped  with  telephone,  piano,  and  luxurious  furnishings.  Before  the  entry 
of  the  land  by  Miss  King  attempts  had  been  made  by  Mr.  Buggeln  to  acquire 
the  land  through  dummy  locations  by  employees.  The  local  land  office  at 
Phoenix  on  January  6,  1932,  recommended  to  the  Commissioner  of  the  General 
Land  Office  that  contests  against  this  claim  be  dismissed  on  the  ground  that 
Mrs.  Buggeln  had  complied  with  the  law.  No  decision  has  as  yet  been  rendered 
by  the  Commissioner  of  the  General  Land  Office. 

In  another  case  a  homestead  entry  was  made  by  Lucille  Crenshaw,  of  Car- 
rizozo,  N.  Mex.,  for  land  near  White  Oaks,  15  miles  from  Carrizozo.  During 
the  entire  time  that  she  pretended  to  be  complying  with  the  homestead  laws 
she  was  employed  as  a  stenographer  at  Carrizozo  in  the  county  offices.  She 
claimed  to  have  commuted  back  and  forth,  although  a  portion  of  the  road 
was  bad  and  at  times  impassable.  The  homestead  adjoins  her  father's  cattle 
ranch.  Her  cabin  on  the  land  has  no  floor,  and  in  one  corner  there  is  a  large 
hole  through  the  wall,  and  there  are  rat  nests  in  the  cabin.  She  also  had  the 
conventional  bed,  stove,  chairs,  dishes,  etc.  The  local  land  office,  the  Com- 
missioner of  the  General  Land  Office,  and  the  Secretary  of  the  Interior  all 
held  that  there  had  been  no  compliance  with  the  law,  and  the  entry  was 
canceled. 

Of  interest  from  the  standpoint  of  conservation  is  the  recent  decision  of  the 
Supreme  Court  of  the  United  States  in  Bandini  Petroleum  Co.  et  al.  v.  Superior 
Court,  Los  Angeles  County,  Calif.,  et  al.  (284  U.  S.  8),  upholding  the  Cali- 
fornia statute  prohibiting  unreasonable  waste  of  natural  gas.  The  statute 
defines  unreasonable  waste  as  the  permitting  of  gas  to  come  to  the  surface  in 
excess  of  a  reasonable  proportion  to  the  amount  of  oil  produced  so  that  the 
power  of  the  gas  to  lift  oil  from  the  oil  "  sand "  or  formation  is  not  fully 
utilized.  The  court  approved  the  statutory  declaration  that  "the  blowing,  re- 
lease, or  escape  of  natural  gas  into  the  air  shall  be  prima  facie  evidence  of 
unreasonable  waste." 

WEEKS  FORESTRY  LAW 

(36  Stat.  961) 

The  National  Forest  Reservation  Commission  during  the  year  authorized  the 
purchase  of  423  tracts  of  land,  aggregating  81,365  acres,  in  24  purchase  areas. 
Agreements  of  purchase  covering  422  offerings  were  prepared  and  executed. 
Titles  to  597,606  acres  of  land  were  examined  and  reported  upon.     There  were 
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closed    588    acquisitions,    aggregating   378,977    acres,    which    involved    a    total 
expenditure  of  $1,195,670  in  connection  with  their  purchase. 

Due  to  defects  in  titles,  147  offerings,  involving  70,561  acres  of  land,  were 
acquired  through  condemnation  proceedings  in  the  United  States  district  courts. 
There  are  now  pending  in  the  courts  condemnation  proceedings  for  the  acqui- 
sition of  1S9  offerings,  aggregating  65,629.75  acres. 

FOOD  AND  DRUGS  ACT 


(34  Stat.  768) 

At  the  beginning  of  the  fiscal  year  there  were  pending  in  the  courts  404  cases 
under  the  Federal  food  and  drugs  act,  of  which  71  were  criminal  and  333  were 
civil.  During  the  year  there  were  reported  to  the  Department  of  Justice  314 
criminal  cases,  involving  783  violations,  and  1,339  civil  cases,  a  total  of  1,653 
cases  in  all.  There  were  thus  pending  during  the  year  385  criminal  and  1,672 
civil  cases,  making  a  total  of  2,057  cases  in  all.  There  were  terminated  during 
the  year  234  criminal  and  1,378  civil  cases,  a  total  of  1,612,  leaving  151  criminal 
and  294  civil  cases,  or  a  total  of  445  cases,  pending  at  the  close  of  the  fiscal 
year. 

In  the  234  criminal  cases  terminated  fines  were  imposed  as  shown  in  Table  4 : 
170  after  pleas  of  guilty,  19  on  pleas  of  nolo  contendere,  and  5  after  jury  trials 
In  which  verdicts  were  returned  in  favor  of  the  Government.  Thirty-eight 
cases  were  nolle  prossed  or  dismissed.  Six  of  the  dismissals  represent  cases  in 
which  the  jury  found  the  defendants  not  guilty,  and  there  were  two  in  which 
judgments  were  suspended. 

Of  the  1,378  civil  cases  terminated.  794  were  terminated  by  default  decrees, 
448  by  consent  decrees,  2  after  jury  trials  in  which  verdicts  were  returned  in 
favor  of  the  Government,  2  after  jury  trial  in  which  verdicts  were  returned  in 
favor  of  the  claimant,  and  132  were  dismissed,  chiefly  because  no  seizure  of  the 
goods  had  been  effected. 

Nine  hundred  and  seventy-five  notices  of  judgment  were  prepared  and  pub- 
lished during  the  year. 

Table  4. — Fines  imposed  in  criminal  cases  (exclusive  of  costs,  which  were  gen- 
erally assessed)   under  the  food  and  drugs  act,  fiscal  year  1932 


Number  of  cases 

Amount 
of  fine 

Total 

Number  of  cases 

Amount 
of  fine 

Total 

1                        

$2 
5 
10 
20 
25 
26 
30 
35 
40 
50 
60 
75 
100 
125 
140 

$2 

30 

150 

100 

625 

26 

30 

35 

160 

2,350 

60 

675 

3,400 

125 

140 

i 

j  8 

$150 
200 
240 
250 
300 
350 
360 
410 
440 
500 
600 
750 
2,000 

$1,200 

6 

17 

3,400 

15 

!  l 

240 

1  2 

500 

25                                 .--       --  -- 

5 

1,500 

1 

350 

1 

1 

360 

1__. 

410 

4 

1 

440 

2 

1,000 

1 

9               

Total  (194  cases) 

600 
750 

34 

2,000 

1 

1 

____]        20,658 

The  case  of  the  United  States  r.  Pyo-Rem  Chemical  Co.,  a  corporation,  for 
making  an  interstate  shipment  of  medicinal  product  called  Pyo-Rem,  was  a 
criminal  proceeding  instituted  by  information,  in  two  counts,  against  the  de- 
fendant corporation.  Each  count  charged  that  the  article  was  misbranded 
within  the  meaning  of  the  food  and  drugs  act,  as  amended,  in  that  the  state- 
ments, designs,  and  devices  regarding  the  therapeutic  and  curative  effects  of 
said  article,  as  appearing  on  the  labels  of  the  bottles,  were  false  and  fraudulent 
in  that  said  statements  were  applied  to  the  article  knowingly  and  in  reckless 
and  wanton  disregard  of  their  truth  or  falsity  so  as  to  represent  falsely  and 
fraudulently  to  purchasers  thereof,  and  to  create  in  the  minds  of  purchasers, 
the  impression  and  belief  that  the  article  was,  in  whole  or  in  part,  composed  of 
or  contained  ingredients  or  medicinal  agents  effective,  among  other  things,  as  a 
treatment,  remedy,  and  cure  for  pyorrhea,  alveolaris  (Riggs'  disease),  tender, 
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bleeding,  soft,  spongy,  or  receding  gums,  when,  in  truth  and  in  fact,  said  article 
was  not,  in  whole  or  in  part,  composed  of  and  did  not  contain  ingredients  or 
medicinal  agents  effective,  among  other  things,  as  a  treatment,  remedy,  and  cure 
for  such  diseases.  At  the  trial  in  the  District  Court  for  the  Southern  District 
of  California,  Central  District,  Los  Angeles,  the  jurisdictional  facts  having  been 
stipulated,  a  jury  was  waived  and  the  case  was  tried  to  the  court.  The  testi- 
mony of  the  expert  witnesses  of  the  Government  established  that  Pyo-Rem, 
the  article  shipped  in  interstate  commerce,  was  neither  a  cure,  remedy,  nor 
proper  treatment  for  the  diseases  named  on  the  label,  the  Government's  position 
being  that  the  article  was  held  out  to  the  public,  by  the  wording  of  its  label,  as 
a  remedy  for  the  diseases  named.  Expert  witnesses  for  the  defendant  claimed 
some  efficacy  for  the  product,  but  that  much  better  results  would  be  obtained 
if  used  in  connection  with  proper  dental  treatment.  Upon  submission  of  the 
evidence  the  court  found  the  defendant  guilty  and  imposed  a  fine  of  $50  on 
each  of  the  two  counts  involved. 

The  case  of  United  States  v.  Catz  American  Co.  (Inc.)  was  an  appeal  from 
the  decree  of  the  District  Court  for  the  Northern  District  of  California,  dis- 
missing the  Governments  libel  against  approximately  2,000  bags  of  culled  figs. 
The  libel  charged  that  the  figs  were  wormy,  moldy,  and  decomposed,  and  that 
they  were  being  offered  for  export  to  a  foreign  country,  namely,  Austria.  The 
principal  question  presented  to  the  appellate  court  for  determination  was 
whether  an  article  of  food  which  is  filthy,  putrid,  and  decomposed  may  be  ex- 
ported from  the  United  States  free  from  the  operations  of  the  food  and  drugs 
act  by  virtue  of  the  fact  that  the  foreign  purchaser  had  specified  that  he  desired 
the  article  of  food  to  be  of  that  quality  and  condition  and  the  foreign  country 
to  which  the  article  is  to  be  shipped  has  no  law  proscribing  it.  Determination 
of  this  question  depended  upon  the  construction  and  application  of  the  proviso 
contained  in  section  2  of  the  act.  which  reads  : 

Provided^  That  no  article  shall  be  deemed  to  be  misbranded  or  adulterated  *  *  * 
when  intended  for  export  to  any  foreign  country  and  prepared  or  packed  according:  to  the 
specifications  or  directions  of  the  foreign  purchaser  when  no  substance  is  used  in  the 
preparation  or  packing  thereof  in  conflict  with  the  laws  of  the  foreign  country  to  which 
said  article  is  intended  to  be  shipped     *     *     *. 

It  was  the  contention  of  the  Government  that  this  proviso  applies  only  to  the 
use  of  preservatives  in  preparing  and  packing  inherently  sound  articles  of  food 
for  export  and  that  it  does  not  operate  to  exempt  from  the  provisions  of  the 
statute  articles  of  food  which  are  inherently  unsound  by  virtue  of  being  filthy, 
putrid,  and  decomposed,  simply  because  some  foreign  purchaser  may  specify  that 
he  desires  an  article  of  that  quality  and  condition.  Claimant  contended  that, 
by  reason  of  the  fact  that  the  foreign  purchaser  ordered  culled  figs  and  the 
article  being  offered  for  export  was  the  kind  of  figs  ordered,  it  fell  within  the 
category  of  an  article  of  food  prepared  and  packed  according  to  the  specifica- 
tions or  directions  of  the  foreign  purchaser  and  that,  since  no  substance  whatso- 
ever was  used  in  its  preparation  or  packing,  the  figs  were  exempted  from  the 
provisions  of  the  food  and  drugs  act  by  virtue  of  the  proviso  mentioned.  The 
appellate  court,  in  a  majority  opinion,  sustained  the  decree  of  the  district  court 
dismissing  the  Government's  libel. 

The  case  of  United  States  v.  W.  T.  Rawleigh  Co.  was  an  appeal  from  the 
decree  of  the  District  Court  of  the  United  States  for  the  District  of  Colorado, 
dismissing  the  Government's  libel  against  240  bottles  of  an  article  of  drugs 
labeled,  in  part,  Rawleigh's  Rheumatic  Tablets.  The  district  court  sustained  an 
exception  to  the  libel  based  upon  a  provision  in  section  4  of  the  food  and  drugs 
act,  which  reads: 

*  *  *  and  if  it  shall  appear  from  any  such  examination  that  any  such  specimen  is 
adulterated  or  misbranded  within  the  meaning  of  this  Act,  the  Secretary  of  Agriculture 
shall  cause  notice  thereof  to  be  given  to  the  party  from  whom  such  sample  was  obtained. 
Any  party  so  notified  shall  be  given  an  opportunity  to  be  heard,  under  such  rules  and 
regulations  as  may  be  prescribed  as  aforesaid,  and  if  it  appears  that  any  of  the  provisions 
of  this  Act  have  been  violated  by  such  party,  then  the  Secretary  of  Agriculture  shall  at 
once  certify  these  facts  to  the  proper  United  States  district  attorney     *     *     *. 

In  sustaining  the  exceptions  of  the  libel,  the  district  court  took  the  position 
that  the  libel  should  have  affirmatively  alleged  that  such  notice  and  opportunity 
to  be  heard  had  been  afforded  the  claimant  prior  to  filing  the  libel.  The  Circuit 
Court  of  Appeals  for  the  Tenth  Circuit  reversed  the  decree  of  the  district  court 
and  remanded  the  case  for  trial  on  the  merits.  In  its  opinion  the  appellate 
court  followed  the  case  of  the  United  States  v.  Morgan  (222  U.  S.  274),  holding 
that  the  provision  for  notice  and  hearing,  in  section  4  of  the  act,  is  merely 
administrative  direction  and  is  not  jurisdictional.  The  case  is  now  awaiting 
trial  on  the  merits. 
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In  the  case  of  United  States  v.  11  Dozen  Cartons  of  Vapex  a  libel  was  filed 
in  the  United  States  District  Court  for  the  District  of  Maryland  against  the 
cartons  of  Vapex  in  possession  of  a  wholesale  drug  house  in  the  city  of  Balti- 
more. The  libel  charged  that  the  article  proceeded  against  was  a  drug  within 
the  meaning  of  the  food  and  drugs  act ;  that  it  had  been  shipped  from  the 
State  of  New  York  into  the  State  of  Maryland ;  and  that  while  being  so  shipped 
it  was  misbranded  within  the  meaning  of  the  food  and  drugs  act  in  that  the 
article  contained  alcohol  and  the  labels  on  the  various  bottles  failed  to  bear 
declaration  of  the  presence  of  such  alcohol.  Claimant  filed  an  answer,  but  it 
was  later  withdrawn  and  superseded  by  a  special  plea,  which  in  turn  was  with- 
drawn and  superseded  by  an  amended  special  plea.  The  amended  special  plea 
admitted  the  allegations  of  fact  contained  in  the  libel  but  further  averred  that 
the  product  Vapex  is  an  inhalant ;  that  it  is  not  intended  to  be  taken  orally ; 
and  that  the  alcohol  content  has  no  office  or  part  other  than  that  of  a  diluent  or 
solvent  of  the  essential  oils  contained  in  the  article. 

By  reason  of  these  premises  the  claimant  contended  (1)  that  Vapex  is  not  a 
drug  within  the  meaning  of  the  food  and  drugs  act;  (2)  that  the  food  and 
drugs  act,  if  construed  in  accordance  with  its  legislative  intent,  does  not  apply 
to  an  article  of  this  nature ;  and  (3)  if  construed  to  apply  to  an  article  such  as 
Vapex,  the  provision  of  the  food  and  drugs  act  requiring  the  declaration  of 
alcohol  on  the  label  of  an  article  such  as  Vapex  is  unconstitutional  in  that 
Congress  has  no  power  under  the  commerce  clause  of  the  Constitution  to  exclude 
such  an  article  from  interstate  commerce  or  to  require  the  declaration  of  alcohol 
on  the  label  in  the  absence  of  a  showing  that  the  alcohol  renders  the  article 
noxious  or  harmful  to  the  public  health.  Demurrer  was  filed  to  the  special  plea 
and  the  cause  was  submitted  to  the  court  on  the  libel,  amended  special  plea,  and 
demurrer.  The  Government  contended  (1)  that,  since  the  labels  on  each  bottle 
of  Vapex  bore  statements  representing  that  the  article  had  curative  and  thera- 
peutic value  in  the  treatment  of  head  colds,  it  clearly  fell  within  the  category 
of  a  drug  as  defined  in  the  food  and  drugs  act:  (2)  that,  although  Congress 
may  not  have  had  inhalants  in  mind  when  it  provided  that  all  drugs  containing 
alcohol  should  bear  a  declaration  of  the  presence  of  such  alcohol  on  their  labels, 
nevertheless  it  was  wholly  competent  for  Congress,  in  the  exercise  of  its  power 
to  regulate  commerce,  to  require  the  declaration  of  alcohol  on  the  labels  of  all 
drug  articles  and  it  was  not  bound  to  resort  to  a  discrimination  with  respect  to 
a  few  drugs  which  might  be  innocuous  in  order  to  eliminate  them  from  the 
operations  of  the  statute ;  that  the  end  in  view  was  a  reasonable  one  and  hence 
the  statute  could  not  be  said  to  be  a  mere  arbitrary  fiat ;  that,  if  it  be  assumed, 
as  alleged  in  the  special  plea,  that  the  alcohol  in  Vapex  could  do  no  harm,  the 
article  nevertheless  fell  within  the  category  established  by  Congresss  and  the 
power  of  Congress  is  not  to  be  denied  simply  because  some  innocent  articles 
may  be  found  within  the  prescribed  class.  Upon  hearing  the  court  upheld  the 
Government's  contention  and  sustained  its  demurrer. 

THE  INSECTICIDE  ACT  OF  1910 
(36  Stat.  331) 

Forty-four  cases  were  reported  to  the  Attorney  General  during  the  fiscal  year, 
in  20  of  which,  involving  30  violations,  criminal  proceedings  were  recommended. 
The  remaining  24  cases  reported  for  the  year  were  civil,  or  seizure  cases,  brought 
against  products  alleged  to  be  adulterated  or  misbranded.  At  the  beginning  of 
the  fiscal  year,  19  cases  were  pending,  16  of  which  were  criminal  cases  and  3 
of  which  were  civil,  or  seizure  cases. 

Of  the  36  criminal  cases  either  pending  at  the  beginning  or  reported  during 
the  year,  pleas  of  guilty  were  entered  in  16,  2  were  filed  away  by  the  United 
States  attorneys  with  leave  to  reinstate,  7  were  dropped  or  dismissed,  and  in  2 
cases  verdicts  of  not  guilty  were  entered,  leaving  9  criminal  cases  pending  at 
the  end  of  the  year. 

Of  the  27  civil,  or  seizure  cases,  either  pending  at  the  beginning  or  reported 
during  the  year,  15  were  terminated  by  the  entry  of  default  decrees  of  con- 
demnation and  destruction,  3  by  consent  decrees  of  condemnation  and  destruc- 
tion. 1  by  a  consent  decree  of  condemnation,  followed  by  the  taking  of  the  goods 
down  under  bond  for  reconditioning  or  relabeling,  and  1  was  dropped  for  the 
reason  that  the  goods  had  been  disposed  of  before  seizure  could  be  effected,  thus 
leaving  7  civil,  or  seizure  cases,  pending. 
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Fines  imposed  in  the  criminal  cases  referred  to  above  consist  of  $490  in  1 
case,  $300  in  each  of  2  cases,  $200  in  1  case,  $50  in  each  of  2  cases,  and  $25  in 
each  of  9  cases.  In  one  case  in  which  a  plea  of  guilty  was  entered,  no  fine  was 
imposed,  but  the  defendant  was  placed  on  six  months'  probation. 

Twenty  notices  of  judgment  were  prepared  and  published  under  section  4  of 
the  act. 

MEAT  INSPECTION  ACT 

(34  Stat.  1260) 

Sixteen  cases  were  reported  to  the  Attorney  General  for  prosecution  under  the 
jneat  inspection  act  during  the  fiscal  year  and  23  were  pending  at  the  begin- 
ning of  the  year.  Of  the  total  number,  convictions  were  secured  in  17,  resulting 
in  the  sentencing  of  one  defendant  to  one  day  in  jail  (the  sentence,  however, 
Toeing  suspended),  and  in  the  assessment  of  fines  as  shown  in  Table  5. 

Table  5. — Fines  imposed  in  meat  inspection  cases,  fiscal  year  1932 


Number  of  cases 

Fine  in 
each 

Total 
fines 

Number  of  cases 

Fine  in 
each 

Total 
fines 

1 

$250 

200 

125 

100 

50 

$250 
200 
125 
300 
250 

2 

$25 
10 

1 

$50 

1 

1  . 

10 

1... 

2 

2 

3 

Total  (16  cases) 

Z 

1,187 

Five  cases  were  dropped  or  dismissed,  one  was  filed  away  with  leave  to  rein- 
state, and,  in  two  cases,  the  grand  jury  returned  "  no  true  bill." 

Seven  cases  which  had  been  reported  in  prior  fiscal  years  and  seven  reported 
during  the  present  year  are  pending. 

VIRUS  SERUM  TOXIN  ACT 

(37  Stat.  832) 

Advice  was  given  to  administrative  officers  on  various  legal  questions  arising 
in  connection  with  the  enforcement  of  the  virus  serum  toxin  act,  and  citations 
to  a  licensed  establishment,  looking  to  the  suspension  or  revocation  of  its  license 
for  certain  infractions  of  regulations,  were  prepared. 

NAVAL  STORES  ACT 

(42  Stat.  1430) 

One  criminal  case,  involving  three  violations,  was  prepared  and  referred  to 
the  Attorney  General  for  prosecution.    This  case  is  still  pending. 

One  notice  of  judgment  was  prepared  and  published  during  the  year. 

Opinions,  both  formal  and  informal,  upon  various  legal  matters  arising  in 
the  administration  of  this  statute,  were  rendered  to  administrative  officials. 

FEDERAL  SEED  ACT 


(37  Stat.  506) 

At  the  beginning  of  the  fiscal  year  there  were  1  criminal  and  2  civil  cases 
pending  under  the  Federal  seed  act.  During  the  year  there  were  reported  to 
the  Attorney  General  10  criminal  and  7  seizure  cases — 17  in  all.  Five  of  the 
criminal  cases  were  terminated,  2  on  pleas  of  guilty,  with  fines  imposed  of 
$200  and  $5,  respectively,  and  3  on  pleas  of  nolo  contendere,  with  fines  of  $200 
imposed  in  each  case.  Seven  of  the  seizure  cases  were  terminated,  2  by  consent 
decrees,  4  by  default  decrees,  and  1  by  dismissal  because  the  goods  were  not 
available  for  seizure.  There  were  thus  pending  at  the  close  of  the  fiscal  year 
6  criminal  and  2  seizure  cases. 
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FEDERAL  CAUSTIC  POISON  ACT 

(44  Stat.  1406) 

Six  seizure  cases  and  three  criminal  cases  were  reported  to  the  Attorney 
General  involving  articles  misbranded  under  the  Federal  caustic  poison  act. 
Four  of  the  seizure  cases  reported  were  terminated  by  default  decrees  and  the 
three  criminal  cases  were  terminated  by  pleas  of  guilty  resulting  in  fines  of 
$100,  $50,  and  $25,  respectively,  thus  leaving  pending  at  the  close  of  the  year 
two  civil  cases. 

One  notice  of  judgment  was  prepared  and  published  during  the  year. 

PLANT  QUARANTINE  ACT 

(37  Stat.  315) 

Prosecutions  were  instituted  under  the  plant  quarantine  act  in  16  cases,  either 
through  the  Attorney  General  or  by  United  States  attorneys  on  information 
furnished  by  the  department.  Of  these,  10  were  closed  by  the  imposition  of 
fines,  1  by  acquittal  of  defendant,  3  by  jail  sentences  of  defendants,  and  1  by 
dismissal.  At  the  close  of  the  preceding  fiscal  year  there  were  8  cases  pending, 
1  of  which  was  closed  during  this  year  by  the  imposition  of  a  fine  and  4  were 
dismissed.     (Table  6.) 

Table  6. — Fines  imposed  in  plant  quarantine  cases 


Number  of  cases 

Amount 
of  fine 

Total 

Number  of  cases 

Amount 
of  fine 

Total 

1 

$10 
15 
35 
40 

$10 
15 
35 
40 

6                   

$50 
100 

$300 

1 

1... 

100 

1 

Total  (11  cases)    _ 

1 

500 

There  were  4  cases  pending  at  the  close  of  the  year,  of  which  3  were  pending 
at  the  beginning  of  the  year  and  1  was  instituted  during  the  year. 

Seven  written  opinions  were  given  on  legal  questions  raised  under  this  law 
by  the  administrative  officials  and  many  informal  opinions  were  given  in  con- 
ference with  them.  Conferences  were  also  had  with  reference  to  the  revision 
of  quarantines  or  of  the  regulations  supplemental  thereto,  as  follows:  Euro- 
pean corn-borer  quarantine  No.  43 ;  Japanese  beetle  quarantine  No.  48 ;  Mexican 
fruit-worm  quarantine  No.  64 ;  phony  peach-disease  quarantine  No.  67 ;  satin 
moth  quarantine  No.  53 ;  pink  boll- worm  quarantine  No.  52 ;  nursery  stock, 
plant,  and  seed  quarantine  No.  37;  narcissus-bulb  quarantine  No.  62;  and 
citrus-canker  quarantine  No.  19. 

FEDERAL  HIGHWAY  ACT 


(42  Stat.  212) 

During  the  fiscal  year  354  original  and  53  revised  project  statements  for 
Federal-aid  road  projects  approved  by  the  department  were  first  reviewed  to 
determine  whether  they  were  eligible  under  the  law.  The  amount  of  Federal 
aid  which  these  projects  will  involve  has  not  yet  been  determined,  as  the 
Federal  aid  is  allocated  only  as  project  agreements  are  entered  into  for  the 
construction  of  a  project  or  individual  sections  thereof. 

During  the  year  1,479  original  project  agreements  and  certificates  of  approval 
of  plans,  specifications,  and  estimates  prepared  by  the  Bureau  of  Public  Roads 
were  reviewed  as  to  their  form  and  sufficiency  of  execution  by  the  State  high- 
way departments  and  were  submitted  to  the  Secretary  and  executed  by  him. 
Drafts  of  1,179  modifications  of  project  agreements  and  certificates  of  approval 
prepared  by  the  Bureau  of  Public  Roads  for  execution  by  the  State  highway 
departments  and  the  Secretary  were  similarly  reviewed.  These  original  and 
modified  project  agreements  involved  work  estimated  to  cost  $234,616,283.52 
and  Federal  aid  in  the  amount  of  $111,109,459.47.  They  involved  also  the 
original  improvement  with  Federal  aid  of  8,118.2  miles  of  road  and  additional 
improvements  of  4,497.5  miles  of  road.     In  addition  to  the  foregoing,  44  project 
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substitutions  were  reviewed  during  the  fiscal  year  and  submitted  to  the  Sec- 
retary and  signed  by  him. 

There  were  also  reviewed  68  cooperative  agreements  between  the  depart- 
ment and  cooperating  agencies  for  constructing  roads  within  or  partly  within 
the  national  forests  and  46  original  construction  contracts  entered  into  after 
advertisement  and  award  for  the  construction  of  roads  within  or  partly  within 
national  forests.  All  of  these  cooperative  agreements  and  construction  contracts 
were  reviewed  as  to  form,  substance,  and  sufficiency  of  execution. 

There  were  10  original  flood-relief  projects  for  which  project  statements 
were  submitted  that  were  reviewed  as  to  legal  eligibility  of  the  proposed  im- 
provements and  recommended  for  approval  by  the  Secretary  of  Agriculture. 
There  also  were  33  original  and  3  modified  construction  contracts  for  flood- 
relief  projects  during  the  fiscal  year,  which  involved  62.69  miles  of  road  and 
$1,722,093.50  as  the  Federal  share  of  the  cost  of  their  construction,  including 
reimbursements  for  work  already  performed  and  for  which  project  papers  were 
not  required. 

The  department  also  during  the  fiscal  year  approved  six  original  project 
statements  for  Federal-land  highway  projects  under  the  act  of  June  24,  1930 
(46  Stat.  805).  There  also  were  33  original  project  agreements  and  10  modifi- 
cations of  project  agreements  for  Federal-lands  highway  projects  which  were 
reviewed  and  recommended  for  approval  by  the  Secretary  of  Agriculture  during 
the  fiscal  year.  These  Federal-lands  highway-project  agreements  involved 
396.3  miles  of  road  and  $2,809,835  as  the  Federal  share  of  the  estimated  cost 
of  their  construction. 

ACTS  RELATING  TO  THE  INTERSTATE  MOVEMENT  OF  LIVESTOCK 
FROM  QUARANTINED  DISTRICTS,  PROHIBITING  THE  INTER- 
STATE  MOVEMENT  OF  DISEASED  LIVESTOCK 

(23  Stat.  31;  26  Stat.  414;  32  Stat.  791;  33  Stat.  1264) 

Twelve  cases  were  reported  to  the  Attorney  General  for  prosecution  under  the 
act  of  May  29,  1884  (23  Stat.  31),  of  which  2  were  terminated  by  fines  of  $100 
each,  1  by  a  fine  of  $125,  and  1  by  the  refusal  of  the  grand  jury  to  return  an 
iDdictment.  Of  the  cases  pending  at  the  close  of  the  preceding  fiscal  year,  3 
were  terminated  by  fines  of  $100  each.  There  were  12  cases  pending  at  the 
close  of  the  fiscal  year. 

Twenty-nine  cases  were  reported  to  the  Attorney  General  for  prosecution 
under  the  act  of  February  2,  1903  (32  Stat.  791),  of  which  2  were  terminated 
by  fines  of  $10  each,  13  by  fines  of  $100  each,  1  by  a  fine  of  $200,  1  by  a  fine  of 
$400,  3  by  dismissal,  and  1  by  the  action  of  the  court  in  sustaining  the  defend- 
ant's demurrer  to  the  information  filed  therein.  Of  the  35  cases  pending  at  the 
close  of  the  preceding  year,  1  was  terminated  by  a  fine  of  $10,  1  by  a  fine  of  $50, 
4  by  fines  of  $100  each,  3  by  fines  of  $200  each,  1  by  a  verdict  of  not  guilty,  1 
by  the  entry  of  an  order  of  nolle  prosequi,  and  2  by  the  action  of  the  court  in 
sustaining  the  defendant's  demurrers  to  the  information  filed  therein.  There 
were  30  cases  pending  at  the  close  of  the  year. 

Three  cases  were  reported  to  the  Attorney  General  for  proseuction  under  the 
act  of  March  3,  1905  (33  Stat.  1264),  all  three  of  which  were  dismissed.  Of 
the  cases  pending  at  the  close  of  the  preceding  year,  1  was  terminated  by  a  sen- 
tence of  imprisonment  to  30  days  in  jail.  One  case  was  pending  at  the  close 
of  the  year. 

In  all,  44  cases  under  the  animal  quarantine  laws  were  reported  to  the 
Attorney  General  during  the  year,  and  43  cases  were  pending  when  the  year 
closed.  Details  of  the  fines  imposed  in  the  enforcement  of  these  laws  are  shown 
in  Table  7. 


Table  7. — Cases  under  animal  quarantine  laws  disposed  of  by  the  imposition 

of  fines 


Number  of  cases 

Fines 

Total 

Number  of  cases 

Fines 

Total 

3 

$10 
50 
100 
125 

$30 

50 

2,200 

125 

4 

$200 
400 

$800 

1 

1 . 

400 

Total  (32  cases) 

1                                             

3,605 
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Regulations  to  prevent  the  introduction  into  the  United  States  of  rinderpest 
and  foot-and-mouth  disease  (B.  A.  I.  Order  334)  ;  governing  the  sanitary 
handling  and  control  of  hides,  fleshings,  hide  cuttings,  parings  and  glue  stock, 
sheepskins  and  goatskins  and  parts  thereof,  hair,  wool,  and  other  animal  by- 
products, hay,  straw,  forage,  or  similar  material  offered  for  entry  into  the 
United  States  (B.  A.  I.  Order  335)  ;  and  to  prevent  the  spread  of  foot-and- 
mouth  disease  in  cattle,  sheep,  other  ruminants,  and  swine  (B.  A.  I.  No.  336) 
and  amendments  thereof,  were  reviewed,  as  were  also  other  orders  issued  by 
the  department  in  connection  with  the  administration  of  these  laws. 

Ten  bonds  to  insure  the  handling,  in  accordance  with  the  regulations  of  this 
department,  of  hides  and  skins  imported  from  foreign  countries  were  examined 
during  the  year. 

TWENTY-EIGHT  HOUR  LAW 

(34  Stat.  607) 

One  hundred  and  twenty-eight  cases  were  reported  to  the  Attorney  General 
under  the  28-hour  law.  Penalties  aggregating  $13,425  were  recovered  in  135 
cases.  (Table  8.)  Eleven  cases  were  dismissed,  1  upon  payment  of  the  costs  of 
suit,  and  16  were  terminated  either  by  judgments  of  not  guilty  or  by  verdicts 
of  acquittal. 

One  hundred  and  ninety-one  cases  were  pending  at  the  close  of  the  year. 

Table  8. — Penalties  assessed  under  the  28-hour  law 


Number  of  cases 

Penalty 

Total 

1 

$25 
50 
100 
150 

$25 

1                               i ...  .  ...  .  ... . 

50 

132 ... 

13,  200 

1                                    _       _                                         _                    .                      

150 

Total  (135  cases) 

13,  425- 

MIGRATORY  BIRD  TREATY  ACT 

(40  Stat.  755) 

Four  hundred  and  ten  cases  were  reported  to  the  Attorney  General  under 
the  migratory-bird  treaty  act,  and  fines  were  imposed  in  251  cases,  as  shown  in 
Table  9. 

Table  9. — Fines  imposed  under  the  migratory  oird  treaty  act 


Number  of  cases 

Amount 
of  fine 

Total 

Number  of  cases 

Amount 
of  fine 

Total 

17                     _ 

$1.00 
3.00 
5.00 
7.50 
10.00 
12.50 
15.00 
20.00 
25.00 
32.10 

$17.  00 

6.00 

165.  00 

7.50 

750.00 

12.50 

360.  00 

80.00 

1,  550.  00 

32.10 

4 

$40. 00 
50.00 
70.00 
75.00 
100.  00 
150.  00 
300.  00 

$160. 0O 

2               .     ---  -  - 

15_ 

1 

750.  00 

70.00 

1 

75.  00 

8 

800.  0O 

1.. 

150.  00 

24                          _     ...     

1 

300.  00 

Total  (251  cases) 

5,  285. 10 

1                 _. . 

In  addition  to  fines  in  2  cases,  90  days  suspended  jail  sentences  were  also' 
given.  In  connection  with  the  imposition  of  a  fine  in  another  case,  the  court 
placed  the  defendant  on  2  years'  probation,  while  another  defendant,  in  addi- 
tion to  a  $25  fine,  was  given  90  days  in  jail  and  placed  on  2  years'  probation. 
In  11  cases  defendants  were  sentenced  to  jail  for  terms  ranging  from  1  to 
60  days ;  86  cases  were  either  dismissed  or  nolle  prossed ;  in  2  cases  no  true  bill 
was  returned ;  8  defendants  on  trial  were  found  not  guilty ;  and  13  cases  were 
stricken  from  the  docket  with  leave  to  reinstate.  In  3  cases  defendants  were 
placed  on  probation  for  terms  ranging  from  1  to  2  years,  and  in  49  others  fines 
or  sentences  were  suspended. 
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BIRD  AND  ANIMAL  RESERVATION  TRESPASS  LAW 

(Sec.  84  of  the  Penal  Code) 

Ten  new  cases  were  reported  to  the  Attorney  General  under  section  84  of  the 
Penal  Code.    No  cases  were  terminated  during  the  year. 

UPPER  MISSISSIPPI  RIVER  WILD  LIFE  AND  FISH  REFUGE  ACT 

(43  Stat.  650) 

Seven  cases  involving  violations  of  the  Upper  Mississippi  River  wild  life  and 
fish  refuge  act  were  prepared  and  reported  to  the  Attorney  General  for  prose- 
cution. Of  the  cases  reported,  and  of  those  previously  pending  four  were  closed. 
In  three  of  these  fines  were  assessed  totaling  $135,  and  in  addition  in  one  case 
the  defendant  was  required  to  pay  the  costs,  amounting  to  $20.64.  In  another 
case  the  defendant  received  a  sentence  of  10  days  in  jail. 

MALHEUR  LAKE  RESERVATION 

(46  Stat.  1552,  1562) 

Title  investigation  was  completed  as  to  approximately  65,000  acres  adjoining 
the  Malheur  Lake  Reservation  and  200,000  acres,  more  or  less,  within  the 
so-called  meander  lines.  Permits  and  applications  for  permits  have  been 
designed  to  allow  the  greatest  possible  use  of  the  grazing  and  hay  lands  within 
the  refuge  area  to  those  who  in  the  past  have  been  cutting  hay  and  pasturing 
cattle  in  the  so-called  Malheur  Lake  bed  area,  but  affording  protection  to 
migratory  birds  and  preserving  the  integrity  of  the  refuge. 

Much  testimony  has  been  taken  and  technical  surveys  and  reports  have  been 
made  in  connection  with  the  question  as  to  the  use  to  be  made  of  the  Donner 
and  Blitzen  River  waters,  which  is  pending  before  the  State  engineer  of  Oregon. 

BEAR  RIVER  MIGRATORY  BIRD  REFUGE  EXCHANGE  ACT 

(45  Stat.  1186) 

Progress  has  been  made  in  the  matter  of  effecting  three  exchanges  of  land 
whereby  the  United  States  is  to  acquire  about  10,000  acres  considered  more 
desirable  for  refuge  purposes  than  the  public  and  acquired  land  to  be  given  in 
exchange  therefor. 

ALASKA  GAME  LAW 

(43  Stat.  739;  46  Stat.  1111) 

The  regulations  of  the  Secretary  of  Agriculture  under  the  Alaska  game  law 
were  revised. 

An  Executive  order  was  issued  reserving  22,000  acres  of  public  lands  in 
Alaska  for  wild-life  refuge  purposes  to  be  known  as  the  Semidi  Islands  Wild 
Life  Refuge. 

NATIONAL  ARBORETUM 

(44  Stat.  1422) 

Five  parcels  of  land  for  the  National  Arboretum  were  condemned  and  awards 
made  by  the  jury,  but  the  amounts  involved  were  in  excess  of  the  amounts 
authorized  under  the  appropriation  for  this  acquisition.  On  submission  of  the 
matter  as  to  payment  of  the  awards  to  the  Comptroller  General,  he  held  that 
such  payment  could  not  be  made,  since  the  awards  were  in  excess  of  the  prices 
authorized  to  be  paid  for  the  land  by  the  appropriation. 

MOUNT  VERNON  MEMORIAL  HIGHWAY 

(45  Stat.  721) 

The  Government  acquired  by  purchase,  donation,  and  condemnation,  for  the 
purposes  of  the  Mount  Vernon  Memorial  Highway,  52  tracts  of  land,  comprising 
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approximately  795  acres,  located  in  the  city  of  Alexandria  and  in  Arlington  and 
Fairfax  Counties,  Va.  Of  the  land  acquired,  31  tracts,  comprising  approxi- 
mately 683  acres,  were  procured  by  purchase ;  12  tracts,  comprising  approxi- 
mately 106  acres,  were  secured  by  donation;  and  9  tracts,  comprising 
approximately  6  acres,  were  obtained  by  condemnation. 

Much  time  was  devoted  to  the  completion  of  transfers  of  property  for  the 
purpose  of  the  memorial  highway.  This  work  involved  the  negotiation  of 
contracts  with  owners,  the  preparation  of  deeds  or  other  instruments  of  con- 
veyance, and  the  transacting  of  much  other  business  arising  out  of  the 
undertaking. 

WILD  LIFE  REFUGE  TITLE  EXAMINATIONS 

Titles  to  394,985  acres  of  land  were  examined  in  connection  with  acquisitions 
for  various  Government  wild-life  refuges,  and  75,447.30  acres  were  acquired, 
either  by  direct  purchase  or  through  condemnation  proceedings  for  use  as 
refuges. 

PACKERS  AND  STOCKYARDS  ACT,  1921 

(42  Stat.  159) 

During  the  year  38  notices  of  inquiry  were  prepared  as  the  basis  of  hearings 
under  the  packers  and  stockyards  act.  As  there  were  16  cases  pending  at  the 
beginning  of  the  year,  and  the  same  number  were  pending  at  the  close  of  the 
year,  38  cases  were  disposed  of  during  that  period.  The  subject  matter  of  the 
formal  dockets  dealt  with  stockyard  rates,  commission  rates,  solvency  and  trade 
practices,  bonds,  and  reparation.  Orders  based  on  these  dockets  are  as 
follows :  Three  cease  and  desist  orders,  10  orders  of  suspension,  13  cease  and 
desist  and  suspension  orders,  4  orders  prescribing  rates,  and  8  orders  dismissing 
the  cases. 

Attorneys  of  this  office  appeared  as  counsel  and  officiated  as  examiners  in  a 
number  of  hearings  held  during  the  year  involving  the  reasonableness  of  the 
rates  and  charges  for  stockyard  services,  and  of  rates  charged  by  commission 
men ;  they  so  acted  also  in  hearings  based  upon  other  violations  of  the  act. 
The  records  of  many  of  these  hearings  were  carefully  reviewed  and  digests  of 
some  of  them  were  made  by  this  office  in  cooperation  with  the  Packers  and 
Stockyards  division  of  the  Bureau  of  Animal  Industry.  Oral  argument  was 
made  in  several  of  the  cases  before  the  Secretary.  Opinions  have  been  fur- 
nished from  time  to  time  to  the  administrative  officials  interested  in  the  various 
legal  problems  involved  in  the  enforcement  of  the  act. 

UNITED  STATES  GRAIN  FUTURES  ACT 

(42  Stat.  998) 

The  power  of  the  Secretary  to  require  that  operators  on  the  futures  markets 
must  make  reports  required  by  the  department  and  must  also  allow  agents  of 
the  department  to  inspect  their  books  and  records  relating  to  dealings  on  the 
futures  markets  were  upheld  by  Federal  Judge  Wilkerson,  at  Chicago,  in  a 
decision  rendered  February  12,  1932,  dismissing  the  suit  filed  by  Bartlett 
Frazier  Co.  (56  Fed.  (2d)  245).  The  suit  attacked  the  constitutionality  of 
certain  parts  of  the  act  and  sought  to  restrain  the  enforcement  of  regulations 
promulgated  by  the  Secretary  requiring  the  filing  of  daily  records. 

Of  more  than  usual  interest  was  the  hearing  before  the  Grain  Futures  Com- 
mission on  the  complaint  of  the  Farmers  National  Grain  Corporation  against 
the  Chicago  Board  of  Trade  and  the  Board  of  Trade  Clearing  Corporation. 
The  complaint  alleged  that  the  cooperative  organization  had  been,  and  was 
being,  denied  membership  in  the  Board  of  Trade  Clearing  Corporation  and  that 
this  prevented  it  from  clearing  its  futures  deliveries  in  its  own  name.  It  was 
contended  that  the  denial  of  this  privilege  resulted  in  considerable  expense 
to  the  complainant  and  was  in  violation  of  section  5  (e)  of  the  act  which 
requires  that  cooperatives  be  admitted  to  membership  on  equal  terms  with 
other  members.     The  case  is  pending  before  the  commission. 

In  Uhlman  Grain  Co.  v.  Dickson  et  al.  (56  Fed.  (2d)  525)  the  United  States 
Circuit  Court  of  Appeals  held  that  the  Missouri  bucket  shop  statutes  did  not 
apply  to  purchases  of  grain  futures  made  at  the  branch  office  in  Carrollton, 
Mo.,  of  a  member  of  the  Kansas  City  Board  of  Trade,  since  such  transactions 
are  interstate  commerce  and  subject  to  the  United  States  grain  futures  act. 
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UNITED  STATES  WAREHOUSE  ACT 

(39  Stat.  486) 

Opinions  were  rendered  to  the  administrative  officers  on  legal  questions  aris- 
ing in  the  enforcement  of  the  United  States  warehouse  act.  Regulations  for 
the  warehousing  of  commodities  not  theretofore  provided  for  were  reviewed  as 
to  their  legal  sufficiency. 

PRODUCE  AGENCY  ACT 

(44  Stat.  1355) 

During  the  year  10  cases  involving  violations  of  the  produce  agency  act  were 
referred  to  this  office  by  the  Bureau  of  Agricultural  Economics,  and  of  these 
and  of  others  previously  received  12  cases  were  referred  to  the  Department  of 
Justice  for  prosecution.  Convictions  were  obtained  in  14  cases,  some  of  which 
had  been  previously  reported  to  that  department.  Fines  in  varying  amounts 
were  imposed  and,  in  addition,  in  some  cases  there  were  jail  sentences  which 
were  suspended  pending  settlement  with  the  shippers. 

CASES   OF  INTEREST 

In  United  States  v.  Ed.  Partlow,  prosecuted  in  the  United  States  District 
Court  for  the  Western  District  of  Kentucky,  counsel  for  the  defendant,  acting 
upon  a  hasty  opinion  expressed  by  the  court,  filed  a  demurrer  on  the  ground 
that  the  produce  agency  act  was  unconstitutional  in  that  interstate  commerce 
ended  when  the  produce  reached  destination  and  that  accordingly  the  account- 
ing for  the  produce  was  intrastate  commerce  and  not  subject  to  the  act.  The 
court  took  the  case  under  advisement,  and  a  brief  was  filed  by  this  office  against 
the  demurrer.  After  thorough  consideration  of  the  matter  the  court  overruled 
the  demurrer  and  the  defendant  withdrew  his  plea  of  not  guilty  and  pleaded 
guilty.     He  was  fined. 

In  the  United  States  v.  Wm.  Clark,  jr.,  and  Ben  Balish  the  defendants  were 
prosecuted  in  the  United  States  District  Court  for  the  Southern  District  of 
New  York.  They  were  charged  with  having  failed  truly  and  correctly  to  ac- 
count to  the  Rocky  Mountain  Produce  Co.  of  Denver,  Colo.,  for  a  number  of 
cars  of  produce.  Upon  a  plea  of  guilty  the  court  fined  Balish  $450  and  placed 
him  on  probation  for  nine  months  and  fined  Clark  $150  and  placed  him  on  pro- 
bation for  three  months.  The  court  also  ordered  the  defendants  to  account  to 
the  shipper  for  the  proceeds  of  the  sales  of  the  produce  which  amounted  to 
approximately  $1,000. 

In  United  States  v.  Lovell  H.  Turnbull  Co.  et  al.,  prosecuted  in  the  United 
States  District  Court  for  the  Eastern  District  of  Michigan,  upon  a  plea  of 
guilty  the  court  imposed  a  fine  of  $5,000  for  a  violation  of  the  act  resulting 
from  incorrect  accounting  by  the  defendants  for  a  large  quantity  of  peaches 
shipped  from  Georgia. 

UNITED  STATES  COTTON  FUTURES  ACT 

(39  Stat.  483) 

Amendments  to  the  regulations  for  the  enforcement  of  the  United  States  cot- 
ton futures  act  were  reviewed  by  this  office  for  their  legal  sufficiency,  and 
legal  advice  was  also  given  concerning  matters  arising  thereunder. 

UNITED  STATES  COTTON  STANDARDS  ACT 

(42  Stat.  1517) 

The  order  promulgating  revised  standards  for  Extra  White  cotton  was  re- 
viewed by  this  office  for  its  legal  sufficiency. 

UNITED  STATES  GRAIN  STANDARDS  ACT 

(39  Stat.  478) 

Several  cases  involving  violations  of  the  United  States  grain  standards  act, 
in  which  hearings  were  held,  were  reviewed  for  publication  of  the  findings. 
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STANDARD  CONTAINER  ACTS  OF  1916  AND  1928 

(39  Stat  625;  45  Stat.  685) 

Advice  was  given  to  administrative  officers  on  questions  arising  in  the  admin- 
istration and  enforcement  of  these  statutes. 

Three  cases  under  the  1928  act  referred  to  this  office  by  the  Bureau  of  Agri- 
cultural Economics,  charging  a  violation  of  the  act,  were  not  prosecuted  due  to 
the  fact  that  the  party  charged  in  each  case  corrected  his  product  to  conform  to 
the  requirements  of  the  law. 

PERISHABLE  AGRICULTURAL  COMMODITIES  ACT 

(46  Stat.  531) 

Five  hundred  and  ninety-two  complaints  were  filed  and  served  under  the 
perishable  agricultural  commodities  act,  and  104  complaints  were  dismissed 
because  of  voluntary  withdrawals  of  the  complaints  or  because  of  the  failure 
of  the  complainants  to  prosecute  the  cases.  Formal  hearings  were  held  in  176 
cases,  and  84  were  disposed  of  by  formal  decision  and  order  of  the  Secretary, 
64  upon  formal  hearings,  and  20  under  the  shortened  procedure  regulations. 
Of  complaints  filed  during  the  present  and  previous  fiscal  years  there  remain 
pending  347  cases  awaiting  formal  action. 

The  legal  work  of  the  office  for  the  fiscal  year  in  connection  with  the  admin- 
istration of  this  act  has  greatly  increased  over  that  of  the  preceding  year. 
The  act  applies  to  the  operations  of  brokers,  dealers,  and  commission  men 
handling  fresh  fruits  and  vegetables  in  interstate  commerce  and  is  designed  to 
suppress  unfair  and  fraudulent  practices  in  the  trade.  Brokers,  dealers,  and 
commission  men  are  subject  to  license.  Complaints  involve  two  general  issues : 
(1)  Reparation  awards,  and  (2)  disciplinary  action,  such  as  publication  of 
facts,  revocation  or  suspension  of  licenses.  Under  appropriate  procedure  regula- 
tions, such  complaints  are  handled  in  two  ways:  (1)  By  formal  hearing  con- 
ducted by  an  examiner  and  required  to  be  held  at  the  place  where  respondent  is 
engaged  in  business  ;  and  (2)  under  our  shortened  procedure  regulation. 

COLLECTION  AND  DISTRIBUTION  OF  EXCESS  PROFITS  ON  WOOL 

CLIP  OF  1918 

All  but  seven  of  the  many  cases  which  were  presented  to  the  courts  in  the 
prosecution  of  the  collection  and  distribution  of  excess  profits  on  wool  have  been 
disposed  of.  To  a  very  considerable  degree  the  disposition  of  six  of  the  pending 
cases  will  depend  upon  the  final  decision  in  one  of  them,  namely,  the  action 
against  Kraus  &  Apfelbaum,  which,  at  the  beginning  of  the  fiscal  year,  was 
pending  in  the  southern  district  of  Indiana.  The  principal  activity  of  the  year 
has  been,  therefore,  the  continuation  of  efforts  to  procure  a  decision  of  this  case 
by  the  Supreme  Court.  Accordingly,  it  was  brought  to  trial  in  the  district  court 
in  November,  1931,  and  an  attorney  of  this  office  had  active  charge  of  the  presen- 
tation of  the  evidence  and  general  conduct  of  the  trial  on  behalf  of  the  Govern- 
ment. The  jury,  under  instructions  from  the  trial  court,  brought  in  a  verdict  in 
favor  of  the  Government,  but  only  for  nominal  damages.  Appeal  was  taken 
promptly  to  the  Circuit  Court  of  Appeals  for  the  Seventh  Circuit,  and  at  the 
close  of  the  fiscal  year  the  case  was  there  pending  argument,  all  briefs  having 
been  filed. 

The  only  case  which  will  not  be  controlled  by  the  final  decision  in  United 
States  v.  Kraus  &  Apfelbaum  is  that  against  S.  Silberman  &  Sons.  In  order  to 
procure  a  very  necessary  reaudit  of  defendant's  records  the  action  in  that  case, 
pending  in  the  District  Court  for  the  Northern  District  of  Illinois,  was  dis- 
missed, subject  to  being  reinstituted  if,  in  the  opinion  of  the  Attorney  General, 
the  facts  disclosed  by  the  reaudit  warrant  it.  At  the  close  of  the  fiscal  year 
this  reaudit  had  not  been  completed. 

CROP-PRODUCTION  LOANS 

During  the  past  fiscal  year,  in  connection  with  the  administration  of  section  2 
of  the  act  of  Congress  approved  January  22,  1932,  creating  the  Reconstruction 
Finance  Corporation  (47  Stat.  5),  this  office,  in  addition  to  the  services  rendered 
in  assisting  in  the  organization  of  the  present  crop  production  loan  structure, 
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subsequently  performed  much  work  of  a  legal  nature.  At  the  close  of  the  fiscal 
year  there  had  been  prepared  and  examined,  as  to  form  and  legal  sufficiency, 
557,610  mortgages  and  other  lien  instruments  submitted  by  loan  applicants.  Of 
this  number,  508,759  loans  were  approved,  and  the  sum  of  $64,625,822.24  was 
advanced  by  the  Secretary  for  1932  crop-production  purposes.  These  loans  were 
made  to  farmers  residing  in  all  the  States  of  the  country.  Numerous  opinions, 
written  and  verbal,  were  given  administrative  officials,  interpreting  many  perti- 
nent Federal  statutes,  as  well  as  statutes  of  the  several  States  in  which  loans 
were  made,  and  also  the  regulations  of  the  Secretary  issued  under  the  provisions 
of  the  loan  act. 

Seven  cases  were  prepared  and  transmitted  to  the  Attorney  General  for  the 
institution  of  civil  or  criminal  proceedings. 

CASE   OF  INTEREST 

Subsequent  to  the  making  of  seed  loans  for  1931  crop-production  purposes  by 
the  department,  borrowers  in  many  sections  of  the  country  were  seriously  handi- 
capped in  their  planting  by  an  avalanche  of  garnishment  proceedings  instituted 
by  their  creditors  against  the  proceeds  of  seed-loan  checks,  which,  in  many  in- 
stances, had  been  deposited  in  local  banks  pending  the  purchase  of  seed  and 
fertilizer.  As  this  condition  threatened  seriously  to  interfere  with  1931  crop 
production  and  also  threatened  to  prevent  the  Government  from  obtaining  the 
security  for  its  loans  required  by  the  statute,  it  was  decided  to  institute  injunc- 
tion proceedings  in  the  Federal  courts  to  restrain  creditors  of  borrowers  from 
interfering  with  seed-loan  funds  and  also  to  have  the  courts  declare  equitable 
liens  on  the  implanted  crops  to  be  produced  through  the  expenditure  of  the 
money  loaned.  A  brief  was  prepared  in  support  of  the  procedure  indicated. 
The  first  case  in  which  an  attempt  was  made  to  obtain  the  sanction  of  the  courts 
to  the  indicated  procedure  was  that  of  United  States  v.  Eulis  Chumney  and 
W.  H.  Long,  doing  business  as  Long  &  Chumney,  a  case  brought  in  the  District 
Court  of  the  United  States  for  the  Eastern  Division  of  the  Western  District  of 
Tennessee.  Long  &  Chumney  had  purchased  accounts  owing  by  one  J.  E.  Dees, 
of  Decaturville,  Tenn.,  a  1931  seed-loan  borrower,  and  had  garnisheed  the  pro- 
ceeds of  his  seed-loan  check  in  order  to  have  their  claims  against  him  satisfied. 
Upon  being  informed  of  this,  the  department  transmitted  the  matter  to  the 
Attorney  General  for  appropriate  action.  The  United  States  attorney  to  whom 
the  case  was  referred  thereupon  prepared  and  filed  a  bill  of  complaint  against 
Long  &  Chumney,  and.  subsequently,  on  June  18,  1932,  there  was  entered  of 
record  a  permanent  injunction  decree  against  the  defendants  overruling  their 
motion  to  dismiss  the  Government's  bill  and  making  perpetual  the  preliminary 
injunction  which  had  previously  been  granted.  The  court  also  declared  a  lien 
in  favor  of  the  Government  upon  the  crops  of  the  seed-loan  borrower  and  pro- 
vided for  their  sale  in  discharge  thereof.  It  is  believed  that  the  decree  entered 
in  this  case  is  of  far-reaching  importance  for  the  reason  that  creditors  of  crop 
production  loan  borrowers  are  now  aware  that  funds  loaned  by  the  Government 
for  crop-production  purposes  may  not  with  impunity  be  garnisheed  and  utilized 
in  payment  of  prior  existing  claims  against  the  borrower. 

SEED  AND  AGRICULTURAL  CREDIT  LOANS 

Considerable  aid  has  been  given  to  administrative  officials  of  the  department 
in  connection  with  seed,  feed,  and  rehabilitation  loans  and  collections  made 
under  the  joint  resolution  of  December  20,  1930  (46  Stat.  1032),  as  amended 
by  the  act  of  February  14,  1931  (46  Stat.  1160).  Complete  information  and 
evidence  was  compiled  and  forwarded  to  the  Attorney  General  for  action  in 
355  cases  requiring  civil  or  criminal  proceedings  against  borrowers  and  others. 
Loan  papers  were  examined  and  approved  as  to  legality  in  connection  with 
loans  which  were  made  ot  56,745  farmers  in  the  aggregate  amount  of  $8,829,- 
555.20.  Advice  was  also  given  to  administrative  officials,  both  orally  and  in 
writing,  relative  to  the  loan  and  collection  procedure  indicated  in  different 
jurisdictions  and  much  data  and  miscellaneous  information  were  furnished  to 
interested  farmers  and  other  persons  throughout  the  country.  During  the  year 
45  civil  and  criminal  cases  were  closed  and  settled. 

Legal  advice  and  assistance  were  also  given  to  the  officials  of  the  Agricul- 
tural Credit  Corporation  division  concerning  loans  made  under  the  act  of 
February  14,  1931,  to  individual  stockholders  of  agricultural-credit  corpora- 
tions, livestock-loan  companies,   and  similar  organizations,  amounting  in  the 
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aggregate  to  $712,859.37.  Assistance  was  also  given  in  the  preparation  of 
regulations  governing  the  making  of  these  loans,  and  a  number  of  written 
opinions  were  rendered  treating  upon  technical  corporation  questions.  Com- 
plete information  and  evidence  compiled  in  one  case,  involving  a  civil  action, 
was  examined  and  transmitted  to  the  Department  of  Justice  for  action. 

PATENTS 

During  the  past  fiscal  year  consideration  has  been  given  to  135  applications 
for  letters  patent  on  inventions  of  employees  of  the  department.  These  appli- 
cations cover  a  wide  range  of  chemical,  mechanical,  and  engineering  investiga- 
tions. Of  the  cases  pending  during  the  year,  36  were  new  applications  involving 
the  preparation  of  the  necessary  papers  and  32  applications  were  passed  to 
patent.  Briefs  were  prepared  and  filed  and  oral  arguments  made  before  the 
various  tribunals  of  the  Patent  Office.  Numerous  informal  conferences  were 
held  with  the  examiners  and  a  large  number  of  responses  to  actions  of  the 
Patent  Office  were  prepared  and  filed. 

Many  questions  bearing  on  various  phases  of  patent  law  were  considered. 

The  work  of  the  office,  considering  its  nature,  was  current  at  the  end  of  the 
year. 
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